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Quality Detected-Service Amplified 


TUBES 


Since 1915 Standard for All Sets 
‘ K A K S A ‘T | S F A + = ] O N You want real music, true tone clarity and 


utmost sensitivity from your radio set. Cun- 
ningham Radio Tubes—gleaming and glow- 
ing in every socket—are the secret in your 
tubes bearing the Cunningham name obtaining the utmost in broadcast reception. 
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The Gift 


Incomparable! 


A gift ALL may enjoy— 
A gift of unending pleasure— 
now, and for years to come. 
Tower Speakers and Headsets pos- 
sess all the quality of the most 
expensive makes. Correctly de- 
signed, their perfect tonal capabili- 
ties are known from coast to coast. 
Wherever there are ears that 
hear there’s a Tower Product 
to brighten your Christmas and 
bring cheer and happiness 
throughout the year. 
On Sale by Reliable Dealers Everywhere 
TOWER MFG. CORPORATION 
98 Brookline Ave., Boston JZ 
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Forecast of Contributions 
for January Issue 


Lieut. Jennings B. Dow in his article on 
“Speech Modulation Methods,” gives an account 
of how radio telephony is accomplished. 


G. F. Lampkin offers some excellent sugges- 
tions for using vacuum tubes as resistors in grid 
leaks, resistance-coupled amplifiers and in other 
current-limiting devices. 


. 
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Frank C. Jones, 6AJF, describes the construc- 
tion of his short-wave receiver using a tuned 
plate circuit to control oscillation and tube ca- 
pacity for feedback. 


‘ s 
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The second in the series of Sargent Circuits 
by E. M. Sargent gives the details for building 
an efficient one-tube set, regenerative but non- 
radiating. 

—, 

By means of colored diagrams G. M. Best 
clearly explains how to interpret circuit dia- 
grams. 


‘ 
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“An Improved Multi-Wave Receiver” using 
the Hartley-Reinartz circuit is described by 
Willis L. Nye. By using different tuning coils 
it has a range from 40 to 600 meters. 


. 
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In “The Regeno-Neut” Carlos S. Mundt tells 
of several methods whereby a_ regenerative 
feedback may be added to a neutrodyne receiver 
so as to increase its volume and range. 
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Those who are wise will get a great kick 
out of the “Time-Totaller” by Keith La Bar. 
Some one may even take it seriously. 
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The fiction feature is a “ham” story by Ger- 
ald Dunn, “Potato Peelings.” 


in 

In ‘Modernizing An Old Receiver,” D. B. 
McGown gives simple and practical directions 
for making a single circuit tuner more selective 


and non-radiating as well as for improving its 
tone quality. 


“Proper Reflex Circuit Assembly” by L. W. 
Hatry contains practical suggestions, with rea- 
sons why, for the construction of an efficient 
three-tube inverse reflex receiver having two 
stages of tuned r.f. detector, and two stages of 
audio. 

“The Lowly Lo-Loss” by Jack Bront is a non- 
sensical satire on current radio treatises. 


com, 


Dr. John P. Minton writes of the possibili- 
ties of the hornless types of loudspeakers, telling 
the why of their construction and operation. 

“Ye Art of Soldering” is humorously yet ef- 
fectively handled by Kirk B. Morcross. 











No. 764 
Portable 
22¥%4-volt 
Vertical 
Price 
$1.75 








WespecteD 
RELIABLE 


Battery, 
the proven 
dry cell 
for all 
radio 
dry cell 
tubes 
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No. 771 
44-volt 
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60 cents 





For radio economy 


Evereapy Radio Batteries are noted for their long 
service and economical operation. They are made in 
different sizes and types so that every radio user can 
enjoy the economy and convenience to be had by 
fitting exactly the right Eveready to his receiver. 
The five dry cell types of Eveready Radio Batteries 
are here illustrated and described to make it easy 
for you to decide just which will give the longest 
and most economical service on your set. A dealer 
near you sells Evereadys. 
Eveready Heavy-duty “B” Battery for four 
or more tubes 

No. 486. Extra-large Layerbilt. 45 volts. Vertical. 
Eveready’s latest contribution to radio. The new Layerbilt 
construction which gives much greater service. Same 
size as No. 770. Price $5.50. 

Eveready “B” Battery for one to three tube sets 
No. 779. Large. 22% volts. Vertical. Especially adapted 
for Radiola 25, DeForest D-17 and Operadio receivers. 
Same capacity as No. 766, and suitable-wherever variable 
taps are not required. Price $2.00. 

Eveready “B” Battery for portable sets 
No. 764. Portable. 221% volts. Vertical. For portable 
sets where medium weight and size are permissible. 


Price $1.75. 
Eveready se Battery 
Eveready Columbia Ignitor Dry Cell Radio “A” Battery 


for all dry-cell tubes. 1% volts, The dry battery used 
by vacuum-tube engineers in developing the dry-cell tube. 


Eveready “C” Battery 


No. 771. 4% volts. Saves “B” Batteries, improves tone. 


Price 60 cents. 
Manufactured and guaranteed by 


NATIONAL CARBON COMPANY, Inc. 


New York San Francisco 
Canadian National Carbon Co., Limited, Toronto, Ontario 


EVEREADY 


Radio Batteries 


~ they last longer 
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This new principle of radio 


is exclusive in the Valleytone 


Appearance 


The Valleytone is mounted in a solid walnut 


cabinet, finished in two tones with inlaid 


gold stripes. It mayalso be procured in 
beautiful console models. Special Valle; 
tables with built-in loud speaker may be 


obtained for the cabinet m« del 
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Valleytone 
Console 


Model 








i | a ‘ea 
Jax" Valley table 

with built-in 

loud speaker 


Set the dials of a Valleytone for any station you choose. Bring in the 
signals strong and clear. 

Then turn the dials one point beyond or back from the correct 
tuning. You merely diminish volume. The quality of the signals re- 
mains the same. There is no incoherent babble of noises. 

Turn the dials two or three points either way from the correct 
tuning. Your program is gone. 

Such tuning is possible only in the Valleytone. It is due to the 
potential balance method of preventing distortion and oscillation. . . 
a new principle for radio which is exclusive in the Valleytone 5-Tube 
Radio Receiving Set. 

The potential balance gives a balanced tone to the Valleytone. The 
results are an amazing clearness and naturalness of reproduction. If 
you have never heard the Valleytone, a new experience in radio 
reception awaits you. 

The Valley Toroidal Coils make possible a selectivity not previously 
achieved. Stations four or five meters apart can be brought in clearly 
and distinctly one after the other whether they are distant or local 
stations. 

Before you buy a radio, hear the Valleytone. Judge it by results. 
Avoid regrets later by listening to the Valleytone now. Any 
authorized dealer will be glad to demonstrate the Valleytone for you. 


VALLEY ELECTRICCOMPANY, Radio Division, Str. Louts,u.s.A. 
Branches in Principal Cities 


Valleytone Valley Valley 
Receiving Sets Battery Chargers B-Eliminators 


Valley Electric 
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as an example 





How Near are the Far Stations 


That’s an easy one. They’ re not far away 
at all; they’re right with you, performing 
antics on your aerial, trying to make them- 
selves heard. 

Give them a real chance by keeping your 
batteries full of pep. That’s another easy one! 
Just put the job uptoa Westinghouse Rectigon. 

It’s for “A” batteries and “B”’ batteries; 


WESTINGHOUSE ELECTRIC & 


No storage-battery 
radio is complete 
without a Rectigon. 


& MANUFACTURING COMPANY 


Let Westinghouse 
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and your automobile battery will get a full 
kick out of this handsome little helper. 


There’s no muss or fuss when you use the 
Rectigon. No acids or chemicals. No moving 
parts and no noise! It’s a high-quality West- 
inghouse Product throughout, guaranteed to 
make your storage-battery radio set satisfying 
and complete. 


SOUTH BEND, INDIANA 







Westinghouse manu- 
factures, also, a com- 
plete line of Micarta 
radio panels, Micarta 
tubes and instruments. 
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This straight line frequency condenser is a space-saver in the radio cab- ” 
inet. . . . . It can usually be substituted for the old type condensers in 7 
existing sets. .... Once installed, it revolutionizes your ideas Fo 
“ the 
about tuning. . . . . Those Amsco half-a-heart-shaped plates + 
add Kilocycles at the rate of ten to each dial division— 
giving “a station for every degree”. .... All wave- 
lengths— high or low on the scale—tune in with 
equal ease. . . . . Amsco allocation of the sta- 
tions is uniform and correct to within a 
fraction of 1%. . .’. . Insist on Amsco 
Allocating Condensers. ... .. Made 
in six space-saving models, three 
Single and three Siamese, at 
reasonable prices. anf q 
Amsco Products, Inc. Dept. I ae & 
Broome & Lafayette Sts., New York i g 
OTHER AMSCO PARTS 
Write for our booklet, “The 
Heart of the Hook-up” for full 
E details and prices of the entire 
Amsco line. Amsco for excellence. 
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The wonderful performance of these CROSLEY 


Radios will be duplicated this year—and with these 
New Prices they should be Radio’s best values! 


LIVES IN LAWRENCEBURG, IND. 
LISTENS TO U. S. WITH A 
CROSLEY 2-TUBE 51 
“I received program under normal 
conditions from New England States, 
including Canada, the Western Coast 
and as far south as Florida and 


Edgar F. Feist, 


Lawrenceburg, Ind. 





VERMONT MAN APPRECIATES 
SELECTIVITY OF CROSLEY 
2-TUBE 51 

“KOA, Denver, Colorado, as you 
know, is very close to WGB of New 
York City. Come in on my dial 
only one point from each other, yet 
I get ne interference.” 

Alton D. Farrington, 
Putney, Vermont. 





“COAST TO COAST” RECEPTION 
WITH A CROSLEY 3-TUBE 52 
“I have a record of reception of 

practically all the large radio sta- 

tiens in this country and Canada 
from WBZ, New England, to WMBF, 

Miami; from Fort Worth, Texas, to 

CURT, Toronto; and from CYL, 

Mexico City, to KGW, Portland, 

Oregon, and KFI, Los Angeles.” 

Walter Hogerty, 
Burlington, lowa. 
THIRTY-FIVE STATES IN THE 
UNION PORT TO THIS 
CROSLEY TRIRDYN 
OWNER 
“Here is a list of States from 
which I have received verification 
stamps—from one or more stations 
in each state. I have also heard 

Scotland during International test." 

John H. Puthoff, 
Akron, Ohio. 





LOW POWER STATIONS HEARD 
ACROSS THE COUNTRY WITH 
THE CROSLEY 3-TUBE 52 
“One big asset of Crosley ‘52’ is 
its ability to pick up low powered 
broadcast. I have picked up KFON, 
Long Beach, California, and KFUM, 
Colorado Springs, Colo., both sta- 
tions using only 100 watts, and 
KFEL, a 50 watt station in Denver.” 

Phillip S. Williams, 

Bristol, Pa. 
EASY TUNING IS A FEATURE 

OF THE CROSLEY TRIRDYN 

“‘My little daughter, two and a 
half years old, is a real radio fan. 
For an honest fact, she can tune in 
the most powerful stations and get 
some music.”” 





L. F. Infanger, 
Rome, New York. 


Crosley 2-Tube 51 
Regular 


This efficient little set uses any 
make of tubes. Nearby stations 
on loud speaker, long range on 


Now Va3:is° 


Crosley 3-Tube 52 
Regular 


For a less expensive 3-tube set 
the Crosley 52 Regular cannot 
be surpassed at the new low 
price. 


Now’? 


Crosley Super-Trirdyn 
Regular 


In the Super-Trirdyn 3 tubes do 
the work of 5. Matchless per- 
formance. Beautifully finished 
solid mahogany cabinet. 


Now 45 ‘50 


These prices do not include accessories. Add 10% 
to all prices West of the Rockies. 
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HOT WEATHER DID NOT KEEP 
THIS CROSLEY TRIRDYN 
OWNER HOME 
“During hot weather I bring in 
New York, Schenectady, Detroit, 
Omaha, Cincinnati, Cleveland, New 
Orleans, Denver, St. Louis and At- 
lanta on any night. No matter how 
many stations are broadcasting in 
Chicago, I can always pick up 10 to 

20 outside stations on my set.” 
Orville G. Daily, 
Chicago, Illinois. 





LIVES IN CALIFORNIA—LISTS 35 
STATIONS EAST OF ROCKIES 
HEARD ON LOUD 
SPEAKER 
J. F. McGinley, living in Hollis- 
ter, California, sends us a list of 
stations in the East, including Ohio, 
Pennsylvania and New York, whose 
broadcasting he enjoys constantly on 
his loud speaker. He emphasizes 
the fact that he owns no ear 

phones. — 
SPRUCE, MICHIGAN, IS WITHIN 
EARSHOT OF EUROPE WITH 
A CROSLEY 3-TUBE 52 
“During the International test last 
year I heard the following stations 
clearly and distinctly: Paris, Berlin, 
London, Honolulu and Porte Rico. 
Six and 8-tube sets in my neigh- 
borhood don't begin to compare 
with my ‘Little Wonder.’ " 
Ellis C. Martin, 
Spruce, Michigan. 





VANCOUVER TO TORRINGTON, 
CONNECTICUT, IS A SHORT 
DISTANCE FOR THE 
CROSLEY 2-TUBE 51 
“Following are only a few of the 
stations I have received: WBAP, 
Fort Worth, Texas; 6KW, Cuba; 
KOA, Denver, Colorado; WTG, 
Manhattan, Kansas; KPO,San Fran- 
Francisco; Manchester, England, and 
Vancouver, for which I can furnish 
sworn statement if desired.” 
Harris C. Rodsefellow, 
Torrington, Conn. 


CROSLEY TRIRDYN HAS 
BROUGHT HIM 178 EKKO 
STAMPS AND KZKZ, MA- 
NILA, PHILIPPINE 
ISLANDS 
“In all I have logged 208 stations 
and received 178 EKKO stamps. The 
farthest I have received is 7000 
miles, which is Manila, Philippine 
Islands (KZKZ). I have received 
one Alaska Station and four Cali- 

fornia stations.”’ 
Leo Cassell, 
Indianapolis, Ind. 
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THE FAMOUS MUSICONE 


This marvelous loud speaker—well on its way to 
REPLACE HALF A MILLION HORN TYPE 
SPEAKERS by January Ist 
duced because of assembly improvements developed 


is substantially re- 
by Crosley engineers. Reproduces all tones—with- 


out distortion. Crosley patented unit, not cone, 
secret of its amazing perfection. 


COSTS 
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THE CROSLEY RADIO CORPORATION, Department 19, CINCINNATI 
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Ordinary straight capacity con- 
densers crowd 70 of the 100 wave- 
lengths into the first 30 points 

of the dial. of 


Tuning Marvelously Simplified with 
Karas Orthometric Condensers 


With straight-line-wavelength con- 
densers 57 of the 100 wavelengths 
are crowded into the first 30 points ‘ 
the dial. throughout the entire broadcasting range 


The New, Scientific Karas Orthometric 
Condensers insure absolutely equal sep- 
aration on the dial of all wavelengths 


The condenser that brings in KDKA where it be- 


longs— at 53 on the dial. Remember, 52 of the 100 


allotted wavelengths must come in below KDKA. Plates 
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Spreads Stations Evenly Over the Dial — 
No Crowding Whatever 


HE Karas Orthometric Condenser positively separates all adjoining wave- 
lengths by EQUAL distances on the dial, giving you the full benefit of the 
10 Kilocycle frequency separation fixed by the Government. 


Ordinary condensers jam 70 of the 100 Government 
allotted wavelengths into the first 30 points of the dial 
—even straight-line-wavelength condensers crowd 57 
of them below 30. 


With Karas Orthometrics, each point on the dial cor- 
responds exactly to one of the 100 allotted wave- 
lengths. The result is marvelous simplicity in tuning 

- better, clearer reception— you get all the side bands 
without interference. 


The Karas Orthometric stands absolutely alone! — an 
eccentric condenser, scientifically designed for present 


Send No Money With this Coupon — 


¢ Karas Electric Co., 4508 Rockwell St., Chicago 
Please send me --------2--2222--es. Karas Orthometric Condensers, | 
| 
| 





td sdiinemnetnngiineeendatn Sly Cccctimeconsncdinll each. I will pay 


the postman the list price, plus postage, on delivery. It is understood 
that I have the privilege of returning these condensers any time 
within 30 days if they do not prove entirely satisfactory, and you will 
refund my money at once. 


Ne eT LT Le EE a Se IY os | 
TID nn en nn nin ccnennsesevempeteemstenetenwainn poasqtnncain 


Dealer's Name iil ai a aa iia 
If you send cash with order, we'll send condensers postpaid. | 


day broadcast receiving sets—the Last Word in making 
REAL SELECTIVITY POSSIBLE. 


The Karas Orthometric is a “job” that will delight 
the eye of the mechanical critic. It is made entirely 
of brass— frame and plates all die stamped — plates, 
patent leveled and solidly bridged to insure permanent 
rigidity and alignment. Every joint throughout is sol- 
dered. Grounded frame and’ rotor, with stator plates 
supported on hard rubber insulation. Tapered adjust- 
able cone bearings, spring copper pigtail connection, 
automatic stops — in short, a condenser that is both 
theoretically and mechanically perfect. 


pplied, Order onthis Coupon 


We are supplying Jobbers and Dealers as fast as the output or 
our factory permits. If your dealer is not yet supplied, order 
direct on the coupon. You need send no money with your 
order. Condensers will be delivered C.O.D., and you receive 
them subject to our unconditional guarantee of satisfaction. 
Why run the risk of delay? Order NOW! 


Money Back Guarantee 


Karas Orthometric Condensers are uncon- SIZES AND PRICES 

ditionally guaranteed to give you absolute 23 plate, .0005 Mfd., $7.00 
satisfaction. They may be returned for full 17 plate, .00037 Mfd., 6.75 
refund any time within 30 days. 11 plate, .00025 Mfd., 6.50 


Karas Electric Co., 4508 Rockwell St., Chicago 


For Over 30 Years Makers of PRECISION Electrical Apparatus 
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Radiotorial Comment 


HE present copyright law, as applied to the 
radiocasting of music, is much like the bed 


upon which Procrustes forcibly placed his 
guests. If they were too long for it, their legs were 
lopped off, and if too short, they were stretched un- 
til they fitted it. The radiocasting of music, likewise, 
is being fitted to conform to a law passed sixteen 
years ago, long before radiocasting was started. 
Yet this law is still the only standard for determin- 
ing the relative rights of the owners and the users 
of copyrighted music. 

Under its antiquated provisions the owners are 
demanding their pound of flesh from the users, the 
radiocast station. This demand varies with the size 
and the location of the station, but for the average 
Class B station now amounts to about twenty-five 
dollars an hour, or an expenditure of about twenty 
thousand dollars a year. Assuming this amount to 
be paid by one hundred stations, the annual total 
would be two million dollars, to say nothing of 
what might be paid by four hundred smaller stations. 

This sum, added to the already heavy costs of 
operating and maintaining the stations, is almost 
the last straw which will break the camel’s back. 
In the absence of a Portia to point out that this 
pound of flesh will drain the very life-blood of the 
stations, each station is trying to drive the best pos- 
sible bargain with the Shylock copyright owners. 
Consequently, the total tax, while less than the 
figures assumed above, threatens to become more 
unless easly action is taken. 

The stations recognize that a composer or author 
is entitled to a reasonable compensation for his 
work, especially when it is used during a program 
paid for by an advertiser. Most of them are will- 
ing to pay a just fee. But they feel that the present 
exactions, not to mention greater demands in the 
future, are neither just nor reasonable. 

Furthermore, several copyright owners have with- 
drawn the right to use their compositions over the 
radio. If these are used inadvertently, the station 
faces a lawsuit for heavy punitive damages. Nor 
s there anything to prevent a license being granted 
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to one station and withheld from another, thus aid- 
ing in the establishment of a radio monopoly. 

If this were merely a controversy between the 
copyright owners and the stations, we would be in- 
clined. to let them fight it out among themselves. 
But in view of the fact that it is of vital concern to 
twenty million people who own radio receiving sets 
due consideration should be given to the interests of 
the listening public. Such extortionate demands will 
compel the stations to put on less desirable pro- 
grams and will tend to break down the American 
policy of maintaining radio reception free for all. 
[f carried to the possible extreme, they mean the 
extinction of radio as it is now known. 

The logical remedy for all this is a revision of the 
present copyright law so as to cover the un-antici- 
pated conditions brought about by radio. Such re- 
visions were proposed at the last session of Con- 
gress but did not get beyond committee hearings. 
One, the Perkins bill, was intended to strengthen 
the strangle-hold of the copyright owners. Another, 
the Dill bill, was intended to loosen it. Neither was 
acceptable to the other opposing interest. 

New bills will undoubtedly be introduced at the 
next session of Congress. One will probably pro- 
pose that the copyright law, as applied to radiocast- 
ing, be based upon the same principle as governs 
phonograph and player piano reproduction of 
music: a reasonable royalty, fixed by law, and a re- 
lease to all stations under the same conditions as 
to any one station. 

While this proposal seems eminently fair it will 
undoubtedly be violently opposed. When it, or 
some other satisfactory bill is introduced, the fact 
will be radiocast by many stations, together with a 
plea that listeners ask their Congressional represen- 
tatives to vote for the bill. So when you, as a radio 
listener, hear this plea, it is hoped that you will per- 
sonally write to your own Congressman. Thus, and 
thus only, can the Procrustean bed be destroyed and 
assurance given that the best music may be enjoyed 
over the radio. 





How Much Should a Radio Tube Cost? 


Convincing Facts Which Prove That Present Prices 


Are Reasonable and Relatively Stable 


«< UBES today, sir?” 
“Yes, confound it — five of 
them. While I was tightening 
a loose socket with my screw-driver last 
night, my wife came up behind me and 
put her arms around me. ‘The screw- 
driver slipped—instantly there was a 
flash. Then we—what are tubes selling 
at, now, anyway?” 

“Why, at most any price you wish, 
sir. We have Little Boy Blue tubes at 
three-fifty, Big-Voice and De-Trees 
tubes at three dollars, Radio Gobblers 
and Orange-Boxes at two-fifty, Super- 
tinks at two dollars, Leggotrons at one- 
fifty, and a special sale on Squawking 
Ducks at fifty-nine cents.” 

“Fifty-nine cents! Are they any 
good ?” 

“Every one guaranteed. But they’re 
not the best. If you want a good tube, 
better take Leggotrons. A first-class 
tube can’t be sold for less than one-fifty. 
They cost a dollar apiece to make.” 

“Bosh! A friend of mine has an of- 
fice-boy who told him that one of the 
floor-sweepers in the Radio Gobblers’ 
plant said they are grinding them out 
back East for less than seven cents 
apiece.” 

“Oh, that’s impossible. The bakelite 
bases alone cost twenty-five cents. The 
grid and plate structure cost at least sixty 
cents. The marvelous thoriated fila- 
ment must cost at least another fifty 
cents. ‘Thorium is worth five hundred 
dollars an ounce. Then the vacuum- 
getting chemicals—”’ 

“Humph! I’ve a little business, my- 
self. I know this much: if tubes cost 
all that to make, they couldn’t be retailed 
for less than five dollars. Give me five 
of the Squawking Ducks.” 


OTHING in the entire field of 
radio has ever been more often 
asked and conjectured about than this: 


‘‘How much does it cost to make a 
good vacuum tube, anyway?” Person- 
ally, 1 have had this query put to me 
perhaps a thousand times. I have heard 
divers persons seriously. affirm that they 
knew the manufacturing cost of a tube 
to be “three dollars,” “ninety cents,” 
“forty-nine cents,” “ten cents.” In the 
face of some of the prices at which tubes 
are being offered lately on the retail 
market, most folks probably are begin- 
ning to wonder whether the last-named 
figure isn’t about the most nearly correct 
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one. ‘There are now on the shelves in 
the radio stores tubes ranging in price 
from about three dollars down to as low 
as eighty-nine cents, and occasionally 
even cheaper. The eighty-nine-cent 
tubes and lower-priced ones are what 
are known among men in the tube game 
as “light-and-play” tubes. The signifi- 
cance of this term may be grasped by 
the acute reader. I shall explain a good 
deal more about these tubes, however, 
in a moment. 

It is natural and logical, in conjectur- 
ing as to the cost of making a radio tube, 
to try to estimate the costs of the vari- 
ous things that go into the finished pro- 
duct, and then to take the sum of these 
costs as the answer. But the wildest 
misconceptions exist as to the actual cost 
of the materials and parts that go into a 
radio tube. Most guesses are very much 
too high, owing to the high prices at 
which tubes have long been sold. Even 
if the correct figures were known, the 
result would be wide of the mark; be- 


cause there are too many angles in tube- 
making entirely unknown to or un- 
thought of by the layman. 

During the last two years, I have 
handled reams of data covering the 
costs of raw materials, of the manufac- 
tured parts, and of the marvelous and 
elaborate machinery required for manu- 
facturing tubes. I have reconnoitered 
about the one-man-and-a-blow-torch 
dumps of the earlier days of tube-mak- 
ing—long since vanished from the face 
of the earth—and I have just spent a 
week in an enormous New Jersey fac- 
tory that is turning out over 10,000 first- 
class independent tubes a day. The brief 
discussion that follows on what good 
radio tubes can be made and sold for is 
based on these actual data and experi- 
ences. 

The first thing to be considered, and 
perhaps the one that the reader is most 
curious to know, is just what the various 
parts that go into a radio tube really cost. 
Here it will be of interest to show by 





Schoolboys earning holiday money making bakelite bases. In the winter months, 
they are replaced by women workers. 
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illustrations what these parts are. This 
has been fully done in Fig. 1. 

Starting with the upper left-hand cor- 
ner, the cost of these units, in their raw, 
unworked state, to the manufacturer— 
that is, to the manufacturer of 2,000 
tubes a day, or more—is about as fol- 
lows: 


Exhaust tubing, each piece............ Luciana 
Flare tubing, each piece...........................-.... lec 
Nickel and copper-clad mountings and 
lead-wires, complete set of 7.................... 2c 
Molybdenum grid-wire, each grid.............. Yc 
Nickel plates, each pair......................0.ccc---se00 lc 
Thoriated filament wire, per foot 10 
ae RES A ee a 
REE 
Magnesium vacuum-getter .........................- Ac 
Bakelite bases ............. 6 9c 


Solder (for sleeves or base prongs) ....1/100c 
Bakelite cement (for cementing on bake- 

Oe RRS Sa ee Yc 
Carton and wrapper......... 2c 





Total, approximately 
These figures are sufficiently correct, 
though they will vary widely with the 
size of the factory. Most manufactur- 
ers do not spend as much as 2 cents per 
tube for filament-wire, except in the 
case of the platinum-coated wire used in 
one-volt tubes of the WD-12 type. 
Platinum-coated wire costs 10 cents for 
each filament-length, and is mostly rot- 
ten stuff at that price. On the other 
hand, not every manufacturer is able to 
get his cost of bakelite bases as low 
as nine cents, though all the larger mak- 
ers are now doing so. A small concern 
perhaps could not get its materials to- 
gether for twenty cents per tube; where- 
as the producers of millions probably 
have their costs of materials down to less 
than sixteen cents per tube. 
But now, before the horrified folks 
who have vivid memories of paying 
$6.50 and even $9.00 for the common 


garden variety of radio tubes arise to do 
summary massacre, | shall hasten to re- 
mark that this is not all it costs to make 
a tube. A plant producing 10,000 tubes 


a day requires a force of at least 250 em- 
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Fig. 1. From Raw Materials to the Finished Tube Lead Wires 











A battery of Three Butt-Welding Machines. 








These machines automatically weld together the nickel wires that support. grid, 


plate, and filament, the copper-clad bits that pass through the glass, and the copper lead-wires to the base. Chas. Eisler, the 
mechanical wizard who designed these, and countless other tube machines used by Western Electric, DeForest, etc., is’ in the 
middle of the picture. The three-piece welder to the right costs $6,000.00 and performs operations amounting to 1/10 of a cent per 
unit. Scores of equally intricate machines are used today in tube-making. 
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ployees. The manufacturer of 10,000 
tubes a day has to be wide-awake and 
use the very latest methods, in order to 
turn out his product with this number 
of workers. 

The average daily wage of the tube- 
factory employees was at one time pretty 
high, in the cases of the secretly-operated 
plants, but it has greatly declined. It 
may now be fixed at about $4.00. One 
pertinacious belief of many folks is that 
a force of some kind of super-expert 
jewellers or goldsmiths is necessary to 
make a radio tube. As a matter of fact, 
every popular tube on the market today 
is assembled practically altogether by 
girl factory-workers. All possible oper- 
ations are performed by machines; the 
girls mostly operate these. Everything, 
from forming the basic glass parts to 
the final testing of the finished tubes is 
done automatically or semi-automatic- 
ally. Machines mold the stems, shape 
the mounting wires, wind the grids, 
punch the plates, seal on the glass bulbs; 
they do the exhausting, tipping off, high- 
frequency bombarding, cementing on of 
bases, and the soldering of the lead- 
wires into the brass sleeves or prongs in 
the bases. Of course, a certain number 
of expert men are necessarily in charge 
of every plant to adjust the machines 
and keep them in repair. 

It will be seen from the foregoing that 
the payroll of the 10,000-tube plant 
runs close to a thousand dollars a day. 
This makes an additional ten cents to 
be added to the cost of each tube. It 
should be borne in mind, too, that per- 
haps not over half a dozen factories in 
the country have their labor cost per tube 
so low as this. Many smal: concerns 
claim labor costs as high as twenty-five 
cents. As most of these smaller com- 
panies are without money enough to buy 
the elaborate machinery required for big 
low-cost production, they are almost 
daily going out of business. 

Another large item of expense in tube- 
making is the immense quantity of gas 
used in purifying the finished metal parts 
and for heating the glass as it is worked 
in the various machines. In one large 
factory, about a cent’s worth of gas is 
consumed per tube. This brings our 
tube cost up to thirty-one cents. 

The next item is the incredibly swift 
obsoletion of the intricate and costly 
machinery required for quantity tube- 
manufacturing. The equipment of the 
10,000-tube plant cost $85,000; and it 
has to be written off the books in two 
years, at the outside. By that time, as 
things are going, and perhaps much 
sooner, the machines are liable to be 
either worn out or entirely out of date. 
This means an obsoletion and depreci- 
ation item of $40,000 a year. If the 
10,000-tube plant produces two million 
tubes a year, and it will have to hustle 
some to do that, the obsoletion cost per 
tube will be nearly two cents. As a 
matter of fact, when repair and main- 
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Cementing bakelite bases onto the finished bulbs. The bases are 
baked on in the rotary oven 


tenance, and other overhead expenses are 
included, it probably will run nearer to 
four or five cents, as the plants cannot 
count on full-time operation the year 
around, nor on using all equipment 
without alteration for a period of two 
years. Our tubes will now cost us 
from 35 to 36 cents. 

The last item, and in certain cases 
the most serious one of all, is shrinkage. 
One large manufacturer of 3-volt tubes 
suffered last year, for a time, a shrink- 
age of 70%. That is, out of every 
hundred tubes he made, only 30 were 
really first-class, and he had to throw 
out 70. This brought his cost to a dol- 
lar a tube, and more. He has since cut 
his shrinkage, through highly-perfected 
machinery and the aid of much dearly- 
bought experience, to less than 20%; 
and his cost today for first-class tipless 
three-volt tubes with bakelite bases runs 
from 45 to 50 cents apiece. In the case 
of the “A” or six-volt tubes, the shrink- 
age is not bad in the big plants; hardly 
as much as 5%, though far higher in all 
smaller and less efficient establishments. 

Allowing for everything, first-class 
six-volt tubes are produced successfully 
in a 10,000 tube factory for 40 cents 
apiece, and three-volt tubes for 45 or 
50 cents. Some of the biggest corpora- 
tions that make absolutely everything 
they use in their own plants, including 


RADIO FOR DECEMBER, 1925 


filament-wire, and even tube machinery, 
are believed to have their cost down on 
“A” tubes to perhaps as low as 30 cents, 
which is certainly about the least pos- 
sible amount for which they can be 
manufactured by anybody. 

In the face of the risks and highly un- 
settled nature of the business, the rapid 
obsoletion of equipment, and the uncer- 
tainty of getting supplies, particularly 
filament-wire, the manufacturer of the 
40-cent tube is exceedingly well entitled 
to receive 65 or 70 cents for it. 

The risks of the tube manufacturer, 
especially of the independent manufac- 
turer, are excessive. There is the un- 
certainty of selling the product to an 
extent sufficient to operate to profitable 
capacity, the difficulty just mentioned of 
getting materials, and, worst of all, the 
patent-suits and spying of competitors. 
Most folks imagine that “all patents” on 
tubes expired on February 18th, of this 
year. Nothing could be farther from 
the actual facts. Only the basic patent 
of DeForest specifying the interposition 
of a grid between the plate and the fila- 
ment turned up its heels on that memor- 
able date. There remain at least twelve 
menacing patents, or alleged patents, on 
high-vacuum, thoriated wire, and tipless 
stems—though this last one has just 
been killed in a manner that I hope to 

(Continued on Page 46) 
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An Ultra-Selective Crystal Set 


The First Unit in a Series of Circuits Involving a Minimum of Discarded 
Parts As More Elaborate Sets Are Built 


ANY new or so-called new cir- 
M cuits have come on the market, 

held sway for a short time, and 
then died a sudden death. Some had 
been discarded years ago, because of in- 
herent faults, only tu be resurrected by 
some well meaning experimenters who 
had accidentally stumbled upon them. 
Others, such as the Cockaday, Hark- 
ness, Browning-Drake, and the Roberts, 
were real contributions to the radio re- 
ceiving game. However, after playing 
around with all of these circuits for the 
past three years, the leading radio fans 
who like to build their own have about 
come to the conclusion that, tube for 
tube, one good circuit is about the equal 
of any other good circuit, all of which 
brings us to the newest development, 
namely,—the series of circuits. 

This series of circuits, the writer be- 
lieves, will fill a long-felt want on the 
part of the radio set builder. Roughly, 
the idea is as follows: Let us assume 
that our set builder has not much ready 
cash available and is rather doubtful 
about just how deep he wants to go into 
the radio game. After looking the field 
over, he decides to start in with a crystal 
set. At the same time, he is a believer 
in quality and therefore wants a crystal 
set on which he will not have to listen to 
the nearest and most powerful station 
all the time but on which he can take his 
choice of programs as between local sta- 
tions. A set of this type requires a few 
dollars more for material than the aver- 
age, but is well worth it in results 
gained. 

Proceeding along these lines, our radio 
fan builds his crystal set, puts it on the 
air and, as is the case nine times out of 
ten, is immediately inoculated with the 
radio bug. He wants a larger set and 
finds that in order to get it he will have 
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LIST OF MATERIAL USED 
Sargent Input Coil. 
Battery Clip and Lead. 
620 Remler Coupler. 
631 Remler Condensers, .0005 mfd. 
.001 Micadon. 
Lincoln Crystal Detector. 
B. M, 8. Open Jack. 
2-in. Dial 
Eby Binding Posts. 
Bakelite Panel, 3/16 x7 x 16 in. 
Baseboard, 3/4 x 7 3/4 x 15 in. 
Bakelite Strap, 3/16 x 3/4 x 9 in. 
No.6 Wood Screws, F.H., 3/4 long. 
6/32 Machine Screws, 1/2in. long, 
with nuts. 
1/2in, Angle Brackets. 
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set, and finds to his further surprise that 
this same circuit No. | can later be ex- 
panded into a two, three, or four tube 
set, using the same panel and baseboard 
layout and the same cabinet in which the 
crystal set was originally built. Not 
only that, but by redesigning the panel 
and cabinet when the five tube stage is 
reached, and using the same parts with 
a few additions, this same set can be built 
right up to an efficient eight tube super- 
heterodyne. 














Fig. 1. Panel View of Completed Set. 


to throw away practically everything 
that he has in his present one. This is 
where the series of circuits steps in to 
help out the pocketbook of the newly- 
made radio fan. Instead of having to dis- 
card entirely his crystal set, and buy an 
entire set of new parts, he finds that Cir- 
cuit No. 1, which is a very efficient one- 
tube set, can be easily made in about two 
hours by slightly redesigning his present 

















Fig. 2. Rear View of Crystal Set. 
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Obviously it is necessary that these 
circuits be at least the equal of any others 
using the same number of tubes. This, 
the writer believes, has been accom- 
plished. Incidentally, it should be stated 
that all of these circuits are not new 
and that the writer is not laying claim 
to any originality in a great many of 
them. They will not put the Browning- 
Drake, or the Cockaday, or the Haynes, 
or any other fundamentally good cir- 
cuits out of date. On the other hand, 
several excellent ideas have been bor- 
rowed from the above named circuits, 
as well as from a great many other cir- 
cuits that have appeared in print dur- 
ing the last few years. The one object 
has been to develop ten highly efficient 
radio receiving circuits from a crystal 
up to an eight tube set, having as the 
most important considerations maximum 
selectivity, good tone quality, and ability 
to receive distance. No reflex or trick 


circuits are included in the series. All 
of the sets, including the crystal, are 
selective enough to separate all local 
stations, one from the other. 





ie 


erp ye 


a 


Circuit No. O—A Selective Crystal Set 
HE circuit numbers in this series, 
with the exception of Nos. 9 and 

10, correspond to the number of tubes 
used. It has been unkindly suggested 
that the numbers are also an indication 
of the results that may be expected, but 
this is unfair to the crystal set. The 
crystal set is selective, sensitive, has good 
tone, and is not in any way critical to 
operate. In fact, it will be a distinct 
surprise to those who have never before 
operated a good one. There is no reason 
why a good crystal set is not a perfectly 
practical proposition, and the writer at- 
tributes the poor quality of the present 
ones to the fact that the engineers who 
are capable of designing good crystal sets 
have been concentrating their attention 
on the multi-tube receivers. 


Bearing in mind the fundamental idea 
that the same parts are going to be used 
over and over again in the later sets, the 
radio set builder finds himself in a dis- 
tinctly new position regarding the cost 
of his crystal set. He can now afford 
to immediately buy enough high-grade 
parts to get the results that he wants. 
Figs. 1 and 2 show the panel and the 
back of the crystal set, while Fig. 3 is 
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Fig. 5. Constructional Details of Sargent Input Coil. 


The Sargent input coil, Fig. 5, con- 
sists of 60 turns of No. 24 double silk- 
covered wire wound on a piece of 2-in. 
Formica tubing 2% in. long... This coil 
is tapped every 15 turns and each tapped 
section is separated from the next by a 
spacing of about % in. The best way 
to take off these taps is to slip a small 
square of heavy paper or empire cloth 
under every 15th turn when winding the 
coil. Then cut four pieces of bus bar 
wire about % in. long and bend them 
L shape. Scrape the insulation off each 
of the four wires where they cross the 
paper squares and solder one of these 
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Fig. 3. Circuit Diagram for Selective Crystal Receiver. 
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a wiring diagram, an inspection of which 
will show why the set is selective. There 
are three tuned circuits between the in- 
coming signal and the crystal detector, 
and these three circuits are plenty to 
filter out any but the most powerful in- 
terference. The perspective sketch in 
Fig. 4 will help those who have diff- 


culty in following a circuit diagram. 





bus bar taps at each square, so that 
the bus bar stands up at an angle with 
the coil, as shown in Fig. 2. The small 
square of paper will protect the windings 
of the coil from any injury while solder- 
ing. The paper squares may be removed 
if desired after the taps have been at- 
tached. 

It will be noticed that no provision 
has been made for “a tap switch on the 
panel. This is done purposely, because 
the taps are not intended to tune with 
but are merely to adjust the coupling 
between the set and the antenna and 
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Fig. 4. Perspective Sketch of Completed Receiver. 
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Tell them that you saw it in RADIO 


ground in use. Once this coupling has 
been set for the antenna and ground: in 
question, it need not be changed. Ad- 
justment is made with a small No. 48 
B battery clip and a flexible lead wire 
about 6 or 8 in. long. 

The radio frequency transformer used 
in the set must have an adjustable coup- 
ling coil, and can be bought almost as 
cheaply as it can be made. The writer 
has selected the Remler No. 620 Coupler 
as being the best for this use. How- 
ever, for those who wish to make their 
own, the specifications are as follows: 
The primary is wound on a piece of 
formica tubing 2 in. in diameter and 2%4 
in. long and consists of 70 turns of No. 
28 D.S.C. wire. The secondary is 
wound on a piece of 14%4-in. tubing, 4 
in. long and consists of 25 turns of No. 
28 D. S. C. wire. The secondary must 
rotate inside of the primary and be ad- 
justable by a dial from the panel. The 
panel layout and drilling instructions 
are shown in Fig. 6, the numbers on 
the panel template referring to the drill 
sizes to be used. All No. 18 holes are 
to be countersunk. Plenty of clearance 
has been allowed in every place where 
a condenser shaft comes through the 
panel so that if a slight mistake is made 
in drilling the holes for the screws, the 
shaft will not bind. The panel is laid 
out for two .0005 Remler Condensers. 
If any other condenser is used, the con- 
denser drilling will have to be changed 
correspondingly. ‘This same panel lay- 
out is used, with a few additions, up to 
and including the four tube set. 

A word about variable condensers. 
There are so many good ones available 
on the market that it is not possible to 
select any one make and say that is the 
best. The standard of variable conden- 
sers has been raised so much in the last 
eighteen months that most of the better 
known makes are almost perfect, both 
electrically and mechanically. However, 
in certain of this series of circuits it is 
absolutely necessary to have a condenser 
with a neutral shaft; that is, a shaft that 

(Continued on Page 80) 















The ABC Battery Eliminator 


Directions for Constructing the Device and Rewiring A Set So That 
110 Volt A.C. Replaces All Batteries 


T IS possible to construct a d. c. 
power plant, operated from the a. c. 
mains, to supply a quiet source of 

current for lighting the filaments of a 
radio receiving set having as many as 
eight tubes, as well as to provide B and 
C voltages for all tubes. A few changes 
in the wiring of the set will be necessary, 
and consequently the new type of elim- 
inator should appeal to those who have 
built their own sets, as it will be easier 
to rewire a homemade set than one which 
has been factory built. 

Such a d. c. source, made from stand- 
ard parts which are easily obtainable, 
is shown in the picture. It can be used 
to operate any radio set having from 
one to eight tubes, and consumes ap- 
proximately 30 watts from the power 
line. The total cost of all parts is less 
that $50.00. 

The theory of the new device is 
simple and can be easily understood by 
reference to Fig. 1, which is a schematic 
wiring diagram of the ABC eliminator 
connected to the filament circuit of a 
5-tube Browning-Drake receiver having 
3 stages of resistance coupled audio amp- 
lification. This particular circuit was 
selected because it represents the aver- 
age circuit arrangement of a 5 tube re- 
ceiver, and from the information shown, 
other circuits having 5 tubes or less can 
be rewired to enable operation from the 
eliminator. 

The power apparatus consists of a 
transformer with 110 volt primary; 
two 250 volt secondaries, and a 7.5 volt 
rectifier filament secondary; a UX-213 
or CX-313 full wave rectifier tube; a 
filter consisting of a two-section induc- 
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LIST OF PARTS USED 


Power Transformer 110 wv Pri., 
250-250-7.5 vw Sec., General Radio, 
Dongan, 

Filter Choke—General Radio, Am- 
ertran, 

Rectifier Tube Socket. 

1500 ohm Potentiometers—Federal 
No. 25. 

2 mfd. Filter Condensers—Dubi- 
lier, Tobe-Deutschmann, West- 
ern Electric, 

5 to 2 mfd. By-pass Condensers— 
General Radio, Dubilier, Tobe- 
Deutschmann. 

Binding Post Strip—5 posts. 

200 ohm Potentiometer or Black's 
Polarizer. 

5 Watt Bell-Ringing Transformer. 

0-100 Milliammeter (optional). 

1% ohm Filament Rheostat— 


Amsco, 

UX-213 or CX-313 Rectifier Tube. 
(Raytheon helium tube may also 
be used.) 

Baseboard, 12 x 18 in, 








tance and a number of filter condensers ; 
a set of variable resistances with shunt 
by-pass condensers; and a 5-watt bell 
ringing transformer having a 6 volt sec- 
ondary. The new rectifier tube has two 
filaments and two plates contained with- 
in the one glass bulb, and when con- 
nected to the transformer secondary as 
shown, will deliver both halves of the 
alternating current wave in the form 
of pulsating d. c., which is then passed 
through the filter and appears at the 
output as pure d. c. with a voltage of 
250 under normal load. If the General 
Radio power transformer is used, a 1.25 
ohm resistance must be placed in series 
with the rectifier filament lead, as the 
CX-313 tube draws 2 amperes at 5 
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Fig. 1. Wiring Diagram of A BC Eliminator. 
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Assembly of Complete Rectifier. 


f/f 


volts A 1% ohm filament rheostat will 
be best to use for reducing the secondary 
voltage. The Raytheon tube, which 
does not have a filament, may also be 
used as the rectifier. 

The filtered 250 volts d. c. is used to 
provide plate and filament potential for 
the various tubes in the receiver, by 
means of a set of resistances, which are so 
designed that the load across the rectifier 
circuit draws exactly 70 milliamperes 
constantly. In series with these resist- 
ances are placed the filaments of the 
vacuum tubes, which are wired so that 
they are in series instead of in parallel, 
as is the usual custom. Bias voltages 
for the various grid circuits are obtained 
through wiring the series filament cir- 
cuit in such a manner that the voltage 
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drop across the filament of each tube 
can be used to furnish C voltage for 
some other tube in the same circuit. 
This method , of obtaining C voltage 
through the drop across the filament of 
the tube is used in many commercial re- 
ceiving sets, notably the Victor-North- 
ern Electric Type R-41, and the new 
line of Radiolas. 

The actual load circuit for the recti- 
fier system consists of a number of re- 
sistances having variable taps, and the 
filaments of the vacuum tubes in the 
radio receiver. ‘The maximum safe out- 
put of the rectifier is 70 milliamperes 
at 250 volts, and consequently the use 
of vacuum tubes requiring over 70 milli- 
amperes filament current is prohibited, 
except in the last audio stage, where 
either a UX-CX-112 or 210 tube may 
be used, as its filament is lighted from 
alternating current through a separate 
step-down transformer. The 70 milli- 
ampere maximum limits the tubes avail- 
able to either the '99 type, or the De- 
Forest DV-3, both of which operate at 
3 volts, 60 milliamperes. 

In Fig. 1, the filaments of four '99 
tubes are shown in series, each filament 
having a resistance of 50 ohms. In 
series with the filaments, between each 
tube, is a 25 ohm Cutler-Hammer fixed 
resistance unit, making the total resist- 
ance of the filament circuit 275 ohms. 
This produces a voltage drop in the 250 
volt d.c.line of 16% volts, leaving a 
total of 243% volts available for B po- 
tential. 

The three 1500 ohm resistances shown 
in the diagram are Federal No. 25 po- 
tentiometers, and when placed in series 
they will pass at least 70 milliamperes 
and take care of the various B potentials 
required. The drop across each poten- 
tiometer, with an average of 60 milli- 
amperes current flowing, is 90 volts, so 
that the 90 volt tap for the radio set 
can be taken off at point 4 in Fig. 1. 
An additional 1500 ohm potentiometer 
is placed in series between point 4 and 
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the radio set, in order that the voltage 
may be reduced slightly if it is found 
to be over 90. The slider of the first 
potentiometer may be used to take out 
the 22 or 45 volt tap, the adjustment for 
45 volts being approximately in the cen- 
ter of the swing of the slider. If the 
line voltage fluctuates badly, a Neon 
tube, such as the new UX-274, CX-374 
glow tube, can be used as shown in Fig. 
1 to maintain the voltage across the first 
potentiometer at exactly 90, but as the 
glow tube is of relatively low resistance, 
the potentiometer should be 5000 ohms 
to permit proper operation of the tube. 
Ordinarily, in residential districts, this 
tube is not needed. 


The power tube requires 160 volts 
plate, with 10 volts negative grid, if it 
is of the UX-CX-112 type, so that the 
slider of the potentiometer connected 
between 4 and B in the diagram will 
enable the voltage to be adjusted to the 
correct value. The remaining 1500 ohm 
potentiometer takes care of the addi- 
tional voltage above that required for 
the B voltages of the set, and enables 
adjustment of the current flowing 
through the circuit to exactly 70 milli- 
amperes. A milliammeter having a scale 
of 0-100 milliamperes is convenient to 
have permanently connected in the cir- 
cuit, as is shown in the picture. 


The actual wiring diagram of the 
5 tube Browning-Drake receiver is 
shown in Fig. 2. The radio frequency 
tube, and two of the resistance coupled 
audio stages, each require 4% volts C 
potential, and the power tube in the last 
stage requires 9 volts negative grid. 
The r. f. tube obtains its C voltage 
through a 3 volt drop in the filament of 
the detector tube, plus the 14 volt drop 
across a 25 ohm resistance, making a 
total of 44% volts. The detector tube, 
not requiring C voltage, has its grid 
return connected to the positive end of 
its filament. The first a. f. tube grid 
is connected to its filament through 
voltage drop across the r. f tube fila- 
ment and a 25 ohm resistance, and the 
second a. f. tube obtains its grid voltage 
































through drop across the Ist a. f. tube and 
resistance. The power tube uses the 
filaments of both preceding a. f. tubes in 
series with 50 olims resistance, to obtain 
a total of 9 volts negative grid. If C 
voltages greater or less than those speci- 
fied are desired, for the power tube, the 
grid return can be connected to some 
other part of the filament circuit. 


On account of the fact that the B volt- 
ages are supplied through resistances, a 
set of condensers are required, either 
mounted in the radio set, or on the rec- 
tifier board, as shown in the picture. The 
slider of each potentiometer is connected 
to the junction with the filament circuit 
through a 2 mfd. paper condenser, which 
should be of high grade manufacture. 
Filter condensers having low internal 
resistance are preferable to the ordinary 
grade of by-pass condenser, for if the B 
circuit of the receiver has any appreci- 
able resistance, the set will howl at some 
audio frequency continuously. 

The plate current flow for the vari- 
ous tubes in the circuit must pass through 
the series filament circuit, and hence pre- 
cautions must be taken to prevent ex- 
cessive filament current in the tube fila- 
ments nearest to the negative rectifier 
terminal. The tube nearest this terminal 
is the second a.f. amplifier, and assuming 
normal plate current for the other three 
tubes in the circuit, which will total 6% 
milliamperes, there will theoretically be 
66% milliamperes passing through the 
filament of the second a.f. tube, and the 
filament will appear somewhat brighter 
than the others. The first a. f. tube will 
have only 4 milliamperes in excess of 
its normal current, which is not suffici- 
ently large to be serious, but the second 
a. f. tube filament should be shunted 
with a 500 ohm resistance to by-pass at 
least 6 milliamperes. Such a resistance 
is put up in convenient form by the 
General Radio Co., and is called a Type 
283 Tube Protecting Resistance Unit. 
It should be connected as shown in the 
diagrams. 


The plate return for the power tube 
is through a 200 ohm potentiometer 
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Fig. 2. Browning-Drake Circuit Modified for A B C Eliminator. 
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bridged across its filament circuit, the 
slider being connected to the junction of 
the potentiometer group with the series 
filament circuit. 

For those who wish to use the device 
with a superheterodyne, the circuit of 
an 8 tube Best Superheterodyne such as 
that described in September Rapio is 
shown in Fig. 3, modified for series fila- 
ment hookup. 

At first glance, the circuit appears 
very complicated, but most of the wir- 
ing shown is the arrangement of the fila- 
ment and grid return circuits so that 
each tube will provide negative grid 
voltage for some other tube in the cir- 
cuit. As the intermediate frequency 
tubes ordinarily require 45 volts plate 
and 1% volts negative grid, the use of 
90 volts plate is undesirable, and with 3 
volts available for C potential, obtained 
from the drop across any one tube fila- 
ment, the plate voltage to correspond to 
3 volts C potential, for the ’99 type 
tube, should be 70 volts, and no more. 
As the 1500 ohm potentiometer connec- 
ted in the 90 volt tap, as shown in Fig. 1, 
is not sufficient resistance to cut the volt- 
age to 70, two General Radio 500 ohm 
resistances must be added in series, mak- 
ing a total of 2500 ohms. 

The volume control is preferably a 
1500 ohm potentiometer shunted across 
the filaments of the three intermediate 
frequency tubes, as the potentiometer 
will thus prevent the plate current com- 
ing from preceding tubes in the circuit, 
from burning the i.f. tubes at exces- 
sive brilliance, and will obviate the ne- 
cessity of extra shunt resistancs. The 
second detector and oscillator tubes 
should be equipped with shunt resist- 
ances across the filament, the oscillator 
tube requiring 500 ohms, and the de- 
tector tube 250 ohms, the latter being 
obtained by placing two 500 ohm resist- 
ances in parallel. 

If there is any doubt about the cor- 
rect resistance values for the last two 
tubes, it would be advisable to measure 
the voltage across the tube filament with 
a high resistance voltmeter, such as the 
Weston Model 506, and shunt the fila- 
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ment with a variable resistance, such as 
a 1500 ohm potentiometer, varying the 
resistance until the desired voltage of 
3 is obtained. Either measure the re- 
sistance of the potentiometer at that set- 
ting and obtain a fixed resistance of 
equivalent value, or leave the potentio- 
meter permanently connected across the 
filament. 

Fixed mica condensers of at least 
.0025 mfd. each are necessary between 
the grid return connection of each i. f. 
transformer and the filament of the tube, 
in order to by-pass the high frequency 
currents around the C biasing resist- 
ances. As in the Browning-Drake cir- 
cuit shown in Fig. 2, the last audio fre- 
quency tube is a power tube with 5-volt 
filament operated from a. c. through a 
bell transformer. 

HE actual construction of the BC 

eliminator is not difficult, and most 
constructors will prefer to mount the 
apparatus on a suitable board, as is 
shown in the picture. The power trans- 
former, filter coil, filter condensers and 
rectifier tube socket are mounted in a 
group, and the connections made with 
heavily insulated wire. As the total 
voltage across the transformer secondary 
is 500 volts a. c., an unpleasant shock 
could be had if these terminals were 
touched. 

The group of potentiometers are 
mounted at one end of the board. As 
considerable heat is produced when the 
plate connections to the radio set are dis- 
connected, they are mounted on end by 
means of small brass brackets, so that 
there will be a good circulation of air 
around the bakelite supports of the po- 
tentiometers. As soon as the B volt- 
age taps are connected to the radio set, 
from 10 to 20 milliamperes, depending 
upon the set, will be by-passed around 
the potentiometers and through the plate 
circuits of the tubes, so that in regular 
operation the potentiometers will be only 
slightly warm. Even with the B bat- 
tery taps removed, the rectifier operated 
continuously for 24 hours without any 
of the potentiometers becoming too hot 
for safety. As the resistance wire on 
the potentiometers is held in place with 
shellac, there will be a slight odor of 
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heated shellac for a few moments when 
the outfit is first turned on, but will 
quickly disappear with use. 

The by-pass condensers are mounted 
on the board adjacent to the potentio- 
meters, together with the bell trans- 
former for the last audio tube. A snap 
switch for turning the rectifier system 
on or off may be mounted on the board, 
or inside the radio receiver, on the panel. 
[n testing out the rectifier, place the tube 
in the socket, and operate the tube with- 
out load, other than the filter. If the 
plates of the rectifier tube do not be- 
come red, and the tube appears to be 
normal in all respects, connect the load 
circuit to the rectifier, including the fila- 
ment series circuit, but not the B poten- 
tial taps. 

Adjust the current in the circuit to 70 
milliamperes by means of the potentio- 
meter nearest the positive 250 volt ter- 
minal of the rectifier, and then connect 
the 160 volt terminal to the radio set. 
It may be impossible to obtain as much 
as 70 milliamperes with the outfit, due 
to the high d.c. resistance of the par- 
ticular filter coil used, in which case cut 
all the resistance out of the voltage regu- 
lating potentiometer and obtain as 
high a current as is possible. With 
either a high resistance voltmeter or a 
milliammeter, adjust this tap to the 
proper value. With 10 volts negative 
grid, and 160 volts plate, the plate cur- 
rent of a CX-112 tube will be about 10 
milliamperes. If a voltmeter is used, ad- 
just the tap to 160 volts or with only a 
milliammeter available, adjust the cur- 
rent in this tap to 10 milliamperes. A 
slight change will be noted in the recti- 
fier milliammeter, and the total current 
should again be adjusted to 70 milliam- 
peres. 

Now adjust the 90 volt tap either 
with the voltmeter or milliammeter. 
The normal plate current of a CX-299 
tube with 90 volts plate and 4% volts 
negative grid is 2% milliamperes, so 
that the number of tubes requiring 90 
volts can be multiplied by 2% and the 
total current which should be drawn 
from this tap will be had. This will 
again make a change in the total current 

(Continued on Page 52) 
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Fig. 3. Rearrangement of 8-Tube Superheterodyne. 
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Radio For Train Signals 


How the Crews of Two of the World’s Largest Electric Locomotives Keep In 


Touch With Each Other Though Separated By a 


ADIO is now employed in train 

signalling. This application of 

radio telegraphy and radio tele- 
phony comes about as the result of the 
mile-long coal trains on the Virginian 
Railway, which are hauled and pushed 
up the steep mountain grades of the Ap- 
palachians on their way from the West 
Virginia coal fields to tidewater at Nor- 
folk in Virginia, by means of the world’s 
largest electric locomotives. In order to 
synchronize the operation of the front 
and the rear electric locomotives, sep- 
arated by a mile of coal cars winding in 
and out of tunnels, across tall trestles, 
around valleys and through mountains, 
radio communication is summoned to 
serve the railroaders of today in real- 
izing the full meaning of mass trans- 
portation. 

With the steam locomotives hereto- 
fore employed, it has been the practice 
in starting, to open the throttles of the 
two rear or pusher locomotives just 
sufficiently to exert a steady push, tak- 
ing up the slack in the long string of 
cars. Then, when the front locomotive 
got under way, it had the help of the 
pushers from the very start. 

But with the new electric locomotives, 














Transmitter in Locomotive Cab. 
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By Austin C. Lescarboura 


however, the situation is different. It is 
uneconomical to exert the pushing ac- 
tion with the rear electric locomotive 
unless the train is ready to move. And 
since the front locomotive cannot haul 
the entire train without danger of pull- 
ing it apart, some system of signalling 
must be employed between front and 
rear locomotives. The compressed air 
whistles of electric locomotives cannot 
be relied upon for everyday signaling of 
a distance of a mile. Visual signals are 
out of the question since it is rare that 
the two locomotives, separated by a mile 
of train, are in sight of one another. 


Mile-Long Coal Train 


center cab of the electric locomotive. 
The ground is the frame of the locomo- 
tive. 

The only operation’ necessary, when 
the engineer desires to signal, is that he 
pull a signaling cord hanging out of 
the signaling box, half way down. The 
signaling box is placed in the engineer’s 
compartment, within convenient reach, 
alongside the “howler” or modified loud 
speaker. Pulling the signaling cord half- 
way down starts the motor-generator set, 
lights the transmitting tube filaments, 
and sends high-frequency current out 
over the system. On pulling the cord all 














Antenna on Cab Roof 


So it has come about that radio tele- 
graphy is employed as a means of signal- 
ing on these giant Virginian locomotives, 
with radio telephony as an adjunct. In 
the center cab of the three sections com- 
prising one of the giant Virginian loco- 
motives, is placed the radio transmitter 
and receiver equipment. The apparatus 
is mounted in stout steel cases and amply 
protected against the intense vibration 
and _ shocks. 

The transmitter consists of a 50-watt 
master oscillator tube operating two 50- 
watt power amplifying tubes in paral- 
lel. The signaling is done by a remote- 
ly controlled relay. Plate voltage is 
supplied by a 1/4 k. w. motor-generator 
set. 

The antenna, which is employed for 
transmitting and receiving alike, consists 
of a 24-ft. length of 1/2 in. brass pipe, 
mounted on uprights on the roof of the 
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the way down, the output is modulated 
by a 500-cycle modulator, producing a 
note in the “howler” at the other end of 
the train. By using a code of signals sim- 
ilar to that used for whistling, any mes- 
sage can be transmitted. Furthermore, 
the signal can be acknowledged and com- 
munication carried on in the opposite di- 
rection. 

In the event that the radio telephone 
is to be used, the engine crew must go to 
the center cab where the radio equip- 
ment is located. A head set is plugged 
into the receiving set, and a switch is 
thrown on the transmitter to bring the 
radio telephone feature into action. The 
engineer or fireman then talks into the 
transmitter microphone, mounted on the 
transmitter panel, and hears the party 
at the other end by means of the head 

(Continued on Page 58) 
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Motorized Short Wave Phone Transmission 


An Interesting Account of Successtul Experiments in Radiocasting 


MONG the many new fields in- 
to which radio is slowly but sure- 
ly penetrating, is that of flexible 

or motorized radiocasting, viz., the pos- 
sibility of transmitting under either 
emergency conditions or for pickup flexi- 
bility from a motor-truck to some cen- 
tral point, from which it is given either 
specialized or general re-transmission. 
The advantages to be gained from a 
small compact unit which might be sent 
rapidly from point to point was recog- 
nized many years ago during the infan- 
tile phase of the science, but the un- 
standardized equipment and meager 
knowledge of transmission data made 
such attempts, in the main, abortive. 


From a Motor Truck 
B y Earle Ennis 


factors had to be worked out. Experi- 
ment finally settled on a three-wire flat- 
top antenna of the inverted “L’’ type, 
18 ft. long, 10 ft. high at the front end, 
and 13 ft. high at the rear. The lead-in 
was taken at the rear and brought into 
the car through the ventilator going di- 
rectly to the set. The frame of the car 
itself was used as a counterpoise, with 
no connection whatever to the primary 
circuit with respect to grounding it. 
Several surprising phenomena were 
noticed when the set was put into pre- 
liminary test. When the series con- 
denser was used in the counterpoise and 
the negative 4 was grounded on the car 
the set would not radiate to any degree. 














Short Wave Portable Transmitter in Motor Truck. 


Recent work, however, has not been so 
unsuccessful as accomplished by the 
motor wing of KJBS, at San Francis- 
co. This station has also invaded the 
more recently developed field of short 
wave work where some interesting dis- 
coveries have been made in motorized 
radiocasting. 

The transmitter used by 6XAR is 
rated at 50 watts and is installed in a 
Studebaker twelve passenger motor 
coach. The set uses Heising modula- 
tion system with a tuned plate circuit 
with 1000 volts of Willard B batteries 
actuating it. With 130 milliamperes on 
the oscillator, the average antenna read- 
ing is 3.5 amperes, with UV-203 tubes 
for oscillator and modulator and 216-A 
tubes in the three-tube resistance coupled 
amplifier. 

In building the antenna certain new 


When it was connected to the set side, 
the radiation was slightly better but not 
sufficient to warrant the connection. 

If the door of the machine was open- 
ed, it changed the wavelength of the 
set, in some instances stopping radiation 
altogether. ‘The set would, however re- 
turn to normal, as soon as the door was 
closed again. In transmission, signals 
from the set were clear up to three miles 
while the machine was in motion -even 
on streets where the overhead trolley 
wires were not more than 3 ft. from the 
antenna. 

Without a series condenser the funda- 
mental of the set was 69 meters but due 
to harmonics from other stations this 
was decreased to 63 meters by means 
of a counterpoise condenser. When 
steel buildings intervened between the 
set and the receiving station, at KJBS 
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from two to three miles away, a certain 
amount of fading was noticed, not suf- 
ficient however, to put the signals en- 
tirely “out,” of reception. 

One of the most interesting attempts 
was undertaken by the set on the clos- 
ing night of the Diamond Jubilee Cele- 
bration in San Francisco when the coach 
participated in the night electrical par- 
ade, sending on short waves everything 
that could be picked up along the line. 
The pickup was re-broadcasted by KJ BS, 
and the band music of the parade and 
scraps of conversation from the crowd 
was heard by listeners, through the par- 
ent station, for several hundred miles. 

The microphone was of the portable 
type and was simply held through an 
open window of the moving coach. Ar- 
guments between the driver and traffic 
policemen, the blare of horns, the clang 
of Chinese gongs carried by one parade 
division, and the music of passing bands 
were all successfully transmitted. ‘Thous- 
ands, who tuned to K]BS, were able to 
obtain some adequate idea of what was 
transpiring through this means. 

There was a slight whistle in the re 
broadcast noticed by many listeners. 
This was due to trouble in the super-het 
used at KJBS to couple the incoming 
signals from the coach to the main set 
and could have been obviated by the use 
of another set which could not be ob- 
tained at that hour of the night. In 
general the idea was a success and marks 
a big step forward in portable work. 

The coach installation was entirely 
temporary and could not therefore carry 
the proper insulation. It is now planned 
to make a permanent installation on a 
Studebaker chassis for future experimen- 
tation. In time of emergency, such as a 
big fire, or a disaster similar to the 
Santa Barbara earthquake, the machine 
could be rushed to the spot and be in 
instant communication .over long dis- 
tances with a central parent station. For 
such work it is planned to use straight 
c. w., telegraph for news or bulletin 
purposes. 

The Brunton interests have also con- 
ducted a series of experiments with fire 
boats in action from San Francisco bay, 
linking them with the parent station as 
an emergency measure and the tests 
were highly successful. It is planned in 
constructing the 6XAR portable to so 
arrange the units that they may be lifted 
off and converted into either a stationary 
land station or an emergency ship set 
for specialized work, giving great flexi- 
bility for re-broadcast purposes. 








Adding Iwo R. F. Stages to a Grebe CR. 8 


By H. F. Manchester 
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WING to the former popularity 
() and excellent construction of 
variometer types of regenerative 
receivers, they afford an excelient tuun- 
dation upon which to start the construc- 
tion of a more up-to-date set. The 
modified Grebe CR-8, illustrated here- 
with, shows how two stages of radio 
frequency amplification may be intro- 
duced without too greatly disturbing the 
original appearance or wiring of the set. 
The coupler and all associated wiring 
were carefully removed, the antenna 
coil taps being clipped off at the con- 
tacts. The two variometers were left 
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sufficient resistance to control three 0.25 
ampere tubes, the wiring being extended 
to include the two r. f. tubes. 

One of the antenna switches was used 
to cut in the fixed condensers required, 
in combination with the average anten- 
na, to determine the wavelength range 
of the first variometer. This is clearly 
shown in the circuit diagram which in- 
dicates the rest of the winding. 

The dial of the first variometer can 
be logged for tuning and the second can 
be used as a regenerator by gradually 
increasing from zero until just before 
oscillations start so as to permit radia- 
tion. 

The aperiodic coupling used in the 
plate of the second r. f. tube proved to 





turns, although the exact number of 
turns is not critical so long as it does 
become resonant at some _ frequency 
which is to be received. It may occupy 
a position back of the r. f. tubes and 
preferably at right angles to the two 
variometers so as to obviate any induc- 
tive action with regard to them. 

The grid and phone condensers for 
the detector are below the sub-panel and 
may be used as they are. 

The results were surprising, for read- 
able signals from stations 2000 miles 
distant were received during the sum- 
mer months. 

Nothing new or remarkable is claimed 
for the circuit except its application to 
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Fig. 1. 


in place, but all bus-wiring was discon- 
nected from them. The wavelength 
change condenser was also disconnected 
but left in place so as not to disfigure 
the panel. 

Two sockets for radio frequency amp- 
lifier tubes were then wired rigidly with 
bus-bar in the space formerly occupied 
by the coupler. As the original rheostat 
was designed to handle 1 ampere it had 





Interior View, Showing Position of New Apparatus 


pH 





Wiring Diagram of Re-arranged 
Set 


be the missing link for smooth opera- 
tion. While it does not make the fullest 
use of the tubes’ amplifying abilities, it 
certainly provides a decided boost to the 
received signal and, what is equally im- 
portant, the arrangement acts as a shock 
absorber between the regenerative first 
tube and the grid of the detector. 

The aperiodic coil may be a honey- 
comb or other inductance of about 300 
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an excellent piece of existing apparatus. 

Should the holes left by the removal of 
the vario-coupler appear unsightly it 
would be a good idea to place a filament 
voltmeter in the vacant space left on 
the panel and connect it across the 
filaments of all three tubes. 

The regular Grebe RORK audio 
amplifier may be used for speaker 
volume. 
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Two Christmas Eves 


B y ‘Fan Dirk 


ARSHALL’S had the first radio- 

cast station in Chicago, and 1 

guess I was just as proud to be 
in charge of it as old man Marshall was 
to own it. And that’s saying a lot: 
Marshall knew that he had stumbled on 
a new advertising stunt. More money! 
Why he wanted more is hard to under- 
stand, for his bank account already had 
so many zeroes in it that it looked like 
a picture of a hoop race, but it seems 
that the more money these rich men 
have the more they want. And of 
course Marshall wanted to leave a bil- 
lion dollars to his son. He always said 
that he wanted to do that. 

As soon as I knew that the job was 
really mine, I had the impulse to run 
down and tell the man to whom I owed 
it all—Dan. You see, I suppose it was 
natural for me to graduate into the 
radiocast game, after all. To be modest, 
my ham set was a world-beater till the 
power company and the police banded 
together and surrounded me, due to a 
trifling little accident which put out the 
lights for three miles. The other 
Knights-of-the-Quaking-Mast located 
around Chicago always called me the 
Foghorn; when I took off the muffler of 
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“I found him huddled over the oil stove in 
the ‘S.S.Moper’s’ dilapidated radio cabin.” 
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my two-foot rotary the boats on the 
Lake used to steer by the noise. 

In other words, I knew something 
about running a station, so that when 
Marshall’s installed a set I was about 
the only man in town who knew enough 
to build and operate it, thanks te having 
studied C.W. on Dan’s advice. I had 
the knowledge of construction, a line of 
“bull,” and some C.W. theory; although 
no practice. Lucky? If I was, 1 owe 
the luck to Dan. 

I wanted to tell Dan I was grateful, 
so I put on everything I could find that 
would help to keep out the icy wind that 
was blowing, and climbed on a car for 
the docks, where old Dan was sure to 
be. I found him just as I expected to 
find him, huddled over the oil stove in 
the S. S. Moper’s dilapidated radio 
cabin, reading a magazine with the 
phones tight over his ears. 

In his rough shirt and jeans he looked 
like a gardener. The only thing that 
marked his profession was his battered 
old uniform cap, that hung on a peg, its 
tarnished lettering spelling the name of 
this little lake steamer which was now 
used to bring goods down to Marshall’s 
from some of the manufacturing towns 
farther north on the Lake—sash and 
door products from the mills at Oshkosh, 
where lumber is lumber, for example. 
As I busted in, Dan looked up and 
smiled. 

“Hello, Son. Still blowing outside?” 

I told him it was. If you were in 
Chicago that week before the Christ- 
mas of 1921 you will recall what the 
winds were like on the Lake, and how 
bitterly cold it was. “Well, Dan,” | 
told him, “I’ve got a surprise for you.” 

“What?” 

“T’m in charge of Marshall’s new sta- 
tion. Your boss is my boss.” 

Dan jumped so high that he nearly 
knocked over the oil stove. “That's 
great.” He grabbed at my hand as if 
he were a young man. His grip didn’t 
have the strength of youth, though— 
every year his hands were getting more 
and more like fine old waxwork, with 
veins showing, the color of faded purple 
ink. Faded... 

“How’ve you been getting me down 
here, Dan?” 

“Fine. I’ve been hearing your voice, 
I guess, Jimmy, but my ears must not 
be as good as they used to be; I didn’t 
recognize you.” He chuckled. “I guess 
I ought to make a good testing station— 
you know how near | stay to the set, 
all the time!” 

“Still sleep with the ’phones on?” I 
asked laughingly. 

(Continued on Page 66) 
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Passing Your Next Radio Examination 


Complete Information on How To Pass Your Next Bout With the 
Department of Commerce, Be It Amateur or Commercial Examination 


ing to be the envied possessor of an 

impressive U. S. wireless operator’s 
license. You rush down to the 5 and 
10 to get a frame and some glass, while 
your friends congratulate you and stare 
at the “ticket” with awe and wonder. 
Even if it is only a deep sky-blue ama- 
teur ticket, your hat becomes too small 
and your chest—?? well that doesn’t tell 
anyone how to get the precious docu- 
ment. 

The radio operator’s license examina- 
tions conducted by the Department of 
Commerce, are hard for the inexperi- 
enced person to pass. But the exams 
are fair and not difficult to pass if the 
training for them has been adequate. 

Whether the examination is for an 
amateur or commercial license, the code 
part is given first. If the applicant fails 
to pass this test, he will have to wait 
three months (theoretically) before be- 
ing allowed to try again. Statistics 
show that half of the amateur applicants 
and two-thirds of the commercial appli- 
cants fail to pass their first test. As 
practically all fail on the code we see 
how important it is to be able to pass 
your first five-minute test. 

Good knowledge of the international 
Morse code is perhaps the most impor- 
tant thing, since the potential operator 
will never be allowed to operate unless 
he knows the Morse well. Therefore 
learn the code, and learn it well. 

[f you do not already recognize in dots 
and dashes, the different letters and nu- 
merals of the English language, memo- 
rize them from the code sheet. Notice 
that this sheet is called the International 
Morse Code and Conventional Signals. 
Therefore when you take your examin- 
ation for a commercial license you are 
expected to know all of the characters 
on that sheet. 

However, for the amateur license, the 
alphabet, the numerals, and a few of the 
punctuation marks are all that is neces- 
sary. For the commercial examination, 
the fraction bar end of transmission 
(sk), and end of message (ar) are fre- 
quently given. In fact it is well to be 
familiar with all the characters on the 
sheet. For instance, a fraction bar is 
--..-., German ch is - - - -. However, 
if you know nothing about the code, 
spend a few weeks on the alphabet alone. 
Then when you can copy about ten 
words per minute (w.p.m.), learn the 
numerals. Later on learn the question 
mark, the attention signal and a few 
others. 


[i SURE is a grand and glorious feel- 
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By C. William Rados 


Of course, you will not be able to 
learn without help. Get some operator 
to send to you a few times a week. If 
you are able, join a radio school. An- 
other suggestion is that if you know 
several others who are willing to learn 
the code, you could hire some local oper- 
ator to send to you a few times a week. 

The first few months are hard, but 
after you are able to copy about 17 
w.p.m., the rest will come easy. Al- 
though the amateur may get a license if 
he can only copy 10 w.p.m., it is more 
likely that he will not. It is much better 
to be able to copy 14 to 16 w.p.m. and 
be sure of getting your amateur license. 
Although the omnigraph which sends 
your test may transmit only 60 charac- 
ters per minute, (12 w.p.m.) it will 
send them at a rate of about 16 w.p.m. 
with long waits between the individual 
letters. Therefore be able to copy the 
signal when it is sent. A minor detail, 
of course, is that anyone able to receive 
only 10 w.p.m. will be very lonesome 
“on the air’ as radio traffic seldom is 
slower than about 15 w.p.m. 

You will now be able to rig up a long 
wave honeycomb receiver and copy the 
important stations. Copy NSS press or 
“px” as it is called. Keep a three-hour 
watch once or twice a week on the 600 
to 800 meter commercial band and note 
how traffic is handled. 

Do not become discouraged because 
the sending is faster than you can copy 
well. You will never learn as well as 
when you are copying a station which is 
sending about 2 w.p.m. faster than you 
can really copy. This sort of practice 
keeps you alert and mentally awake. 

Get NAA a few times a week. NAA 
sends every night from 10 p.m. to 12 
p.m. at a rate of about 19 w.p.m. If 
you copy everything NAA sends about 
once or twice a week, you will have ex- 
cellent practice on weather forecasts, 
USSB orders, press, hydrographic _re- 
ports, and time tick. 

A very important point to strive for 
in copying is unbroken reception. You 
must be able to copy at least 100 con- 
secutive characters without a mistake, 
break, or omission. You will not pass a 
commercial examination otherwise, and 
an amateur license will not be granted 
unless the copy is fair. 100 consecu- 
tive characters means everything that 
is sent: parentheses, breaks, (- ... -) 
commas, numbers, Q signals, stops, code 
groups, signatures, etc. if you cannot 
copy NAA evening hydrographic report 
for several hundred characters without 
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an error, you should not go up for your 
commercial license. 

A few typical examinations are in- 
cluded. The two-minute test is one 
which is tricky and difficult and would 
not be given on a commercial examina- 
tion. However, if you can copy this, 
without error at a speed of 25 w.p.m., 
you will be able to pass your reception 
examination for the commercial first. 


5-Minute Code Test Similar to 
Commercial Test 

NAH NAQ 16305, 43201, ABQRQ, 
HAVANNA CLEAR TO MODERATE 
BAROMETER 29.03 ?? CH 16035 WST 
DE KOK P NR 1 CH RQSTF GGFBH, 
6BKHN, 614232 -...- WST HAN 
NAH? NAD, WCY DE MBF. QST 
DE NAA, HURRICANE WARNING 
AR (GGFK) POL, ABQ, WZT, KOL, 
HOSPITAL, CLEAR DOCK AT 
5PM REYNOLDS AR SUNOCO 

NEW JERSEY—QRK? QRD? 16305 
4321 6632 89073 ABPMZ NIVUK 
WRF KDKA LLFG. QSY 1600 AS 
QST DE NPL WEATHER FORE- 
CAST FOR NEW ORLEANS AND 
VICINITY. HOLE IN WALL TRI- 
ESTE? 

(REMIT) DRC. SOS SOS SOH DE 
NTL NTY NTL SK CENTRAL OVER 
BERLIN --..-- WHK BK LONDON 
BK. ENGLISH BANKERS CONFER- 
ENCE HERE TODAY JJF JJF DE 
JKC SQRMF 16AMV CK 6 DATE 
FLD 10.20 PM PORT CAPT SOCONY 
PROVIDENCE. END 

218 Characters, 2 Minute Test 

10984 LLAIH — LH16035 EEISE, 
HSHSIESH ANNM WBERI, 1% 5H545H4 
676B SOS SOS SOH DE NAR (AR) 
(MEXICO CITO) . !! HAR QRT 
QRE RQN OXKDF RGFKF 12JRF 
OCDLI 6BEFD ACK25 4964%2B AN, 
WXH, PPW MU - - - - CQ HAR- 
VARD, PHILADEL PHIA SAN 6P. 
RRFSS 54%26BCLF WCY, KOK MFBH, 
ABK? HOH, WSA, WNY. 

You will notice that you can not guess 
what is coming. You will have to copy 
what is sent and what you think the 
operator wants to send. 

Notice the words Mexico Cito in pa- 
rentheses. The careless operator copying 
down each word as it is sent will nine 
times out of ten, write down a Y instead 
of the O that is sent. He will do this 
because he reads as he writes and he is 
trying to guess what the other operator 
is going to send! Like other fortune 
tellers he is often wrong. The experi- 
enced operator, on the other hand, will 
be three or four letters in his writing 
behind the sender and so does not make 
the error. 

Always write about one word behind 
the sending so that the sender will have 
time to rectify any mistake he makes be- 
fore you write it down. Thus if he 

(Continued on Page 54) 















A Quality DX Receiver 


Having Great Selectivity and Sensitivity and Giving Loud-Speaker 
Volume with Four Dry Battery Tubes 


REASONABLE distance range, 
Acertine with good tone quality, 

is desired by the majority of those 
who construct their own sets, and the 
receiver described herein fulfills the de- 
mand in a remarkably capable manner, 
combining radio frequency amplification 
with regeneration, and having an audio 
amplifier which does not distort. 


The receiver uses one stage of tuned 
radio frequency amplification and a re- 
generative detector, only one trans- 
former, of relatively high ratio being 
used in the audio amplifier for local re- 
ception. A switching arrangement is 
provided to enable a stage of resistance 
coupled audio amplification to be added 
for DX work. This additional ampli- 
fication is accomplished without increas- 
ing the strength of the magnetic field 
within the receiver, for resistance coup- 
ling is not inductive and therefore, has 
no field. The single audio stage gives 
great amplification with no distortion, 
but not quite enough to operate the loud 
speaker satisfactorily on weak signals. 
An additional transformer might impair 
the tone quality unless it was an excep- 
tionally good one, and might upset the 
balance of the radio-frequency portion 
of the circuit. Resistance coupling will 
give the added distortionless amplifica- 
tion necessary for loudspeaker reception 
of the distant station. 

The set is extremely sensitive because 
of regeneration in the radio frequency 
tube, which is accomplished by making 
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By O. B. Scott 





MATERIAL REQUIRED 
17x18 x 3/16in, Panel. 
Sub-panel, 3 1/4 x 14 x 3/16 in. 
.0005 Variable Condensers. 
Antenna Coupler, General 

Type 277-D. 
Variocoupler, General Radio Type 
268 (See text for winding). 
Audio Frequency Transformer. 
Sockets for 199 Tubes, Cushioned 
Type. 
Resistance Coupler Mounting. 
Grid Condenser with 2 meg. 
Brackets for shelf, 
30-Ohm Rheostat. 
20-Ohm Rheostat. 
Stage-change Switch, Carter or 
Yaxley (double pole-double 
throw). 
1/41lb. No. 24 DSC, 
Jack, Filament Switch, Dials, Nuts 
and Bolts, ete. 
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only through the internal capacity of the 
r.f.tube. This is desirable if the plate 
to grid capacity of the tube is of a low 
value and hence the UV-199—C-299 
tube was employed in this portion of the 
circuit, as well as for the detector and 
audio amplifiers. 

The coil L, is placed on the filament 
side of L, in order that the tickler L, 
will have a minimum effect on the plate 
circuit of the radio-frequency tube. 

To be worthy of the name, a quality 
receiver should be built from quality 
parts. The antenna coupling coil used 
in the set was a General Radio plug-in 





kront Panel View. 


the plate coil L, shown in Fig. 1, of few 
turns and coupling it very closely to the 
filament side of the detector grid coil, L,. 
This close coupling tends to tune L, to 
resonance with L, and the radio fre- 
quency grid coil L,. Since L, and L, are 
widely spaced and have their fields at 
right angles, the feedback takes place 
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type, which is easily mounted. ‘The 
vario-coupler is of the same make and 
makes an ideal regenerative coupler with 
a little re-winding. 

The factory made coupler is correctly 
wound for use with a .0005 variable 
condenser, and needs no adjusting. 
Those who wish to make their own an- 
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Wiring Diagram of Quality Receiver. 
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tenna coil may do so by winding 60 
turns of No. 22 silk-covered wire on 
a 2%-in. tube 2% in. long, for the sec- 
ondary, and over one end of the second- 
ary wind 10 turns of No. 22 D.S. wire 
for the antenna coil. The regenerative 
coupler was made from a G. R. type 
268 by replacing the stator winding with 
59 turns No. 24 DSC for L,, over one 
end of which is wound 10 turns for L, 
A thickness of cambric tape will suffice 
to separate the two windings. Fifteen 
turns should be unwound from each side 
of the rotor. 


Attention to a few details on wind- 
ing the stator coils will save a lot of time 
and trouble. L, should be started 
through a hole at one end of the stator. 
When 24 turns have been completed lay 
a piece of cambric tape, about 1% in. wide 
and 1 in. long at right angles to the 

















Top View, Showing Sub-Panel Arrangement. 


binding posts on the coil form except for 
the rotor connections. 

After the panel is drilled the two 
brackets should be mounted and the sub- 
panel may then be fastened to the brack- 
ets, with the holes center-punched for 
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Fig. 2. Method of W Fiedine Regenerative Couple) 


winding, allowing about % in. free, and 
winding on six turns loosely. Fold the 
strip over the last turn, insert under the 
preceding five and bring out with the 
Y% in. flap. Tighten up the last six 
turns and draw up the tape strip, and 
the result is shown in Fig. 2 (a). This 
completes the first half of L*. Run the 
wire diagonally across the middle of the 
stator, clearing the rotor bearings, then 
wind on the balance and fasten the ends 
as described above. 

When L, is complete, wrap a thick- 
ness of the cambric tape around one end, 
holding it in place with a rubber band. 
Then wind the 10 turns of No. 24 DSC 
over the tape, fastening the coil as above. 
This completes L,, as shown in Fig. 
2(b). 

Four or five in. should be left free 
on each end of L, and L, so that the 
wires may be soldered direct to connect- 
ing parts. This eliminates the need of 


24 


mounting the sockets, transformer, an 
tenna coil, binding posts, condenser and 
resistor mountings, etc. The sub-panel 
may be drilled and the parts assembled. 

The sockets are attached to the sub- 
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panel by means of their terminal screws, 
which permits wiring under the sub- 
panel. The resistor and condenser 
mountings for the last stage are fastened 
to the sub-panel directly beneath the last 
socket. 

A large portion of the wiring on the 
sub-panel may be completed before the 
variable condensers and_ regenerative 
coupler are mounted. If this course is 
followed, the builder will not find a lot 
of obstacles in the way of his soldering 
iron. 

The filament circuit should be wired 
first; then the plate circuits, and the 
grid next. The connections to the con- 
densers and jacks on the main panel are 
completed last. 

The builder should be careful to con- 
nect the end of L, which is under L, 
to the filament, and not to the grid. 

C, may be .002 mfd. to .006 mfd., 
while C, should be about .0001 mfd. 
The value of C, should be determined 
by experiment, selecting the one which 
gives the best tone quality. A small 
condenser is needed here to bypass the 
radio frequency in the detector plate 
circuit, for larger capacities will tune 
the transformer to a frequency within 
the musical scale range, with resultant 
distortion. 

R, is 100,000 ohms, and R, is one- 
half megohm. The blocking condenser 
C,, should be not less than .1 mfd. 

The filament battery consists of six 
dry cells, two parallel sets of three in 
series and the plate supply should be 
to 135 volts, especially if one of the new 

(Continued on Page 58) 
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Back of Receiver, Indicating Terminal Connections. 
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HE problem of building a radio 
| receiver with a single tuning con- 
trol is usually solved by installing 
a variable condenser having two or more 
groups of rotor plates, all mounted on 
the same shaft, and not insulated one 
from another. This method is a great 
convenience, since it simplifies tuning, 
and as the Browning-Drake circuit is 
particularly well adapted to single con- 
trol, a method of revising the standard 
circuits such as appeared in April and 
June RADIO will be described. 

The revised circuit for single control 
is shown in Fig. 1, no changes in the 
wiring of the audio frequency amplifier 
being necessary. The principal changes 
involve the re-winding of the radio fre- 
quency coils, so that the two tuned cir- 
cuits, namely, the antenna circuit and 
the radio frequency transformer, or Re- 
genaformer, as it is often called, will be 
in resonance at any dial setting of the 
double rotor condenser. Each half of 
the double rotor condenser should have 
a total capacity at maximum setting so 
that when used in shunt with either L, 
or L,, in their revised values, a maxi- 
mum of 550 meters will be reached, 
while at the same time a minimum of at 
least 200 meters may be attained. 

If the radio frequency transformer is 
of standard make, it may be used as L, 
in Fig. 1 without alterations. If the 
circuit to be revised is not the Browning- 
Drake, and the capacity required for tun- 
ing the transformer secondary is less 
than .00035 mfd., the coil may be left 
intact and plates removed from one of 
the rotor groups until that particular sec- 








The Single Control Browning-Drake Receiver 


Modifications Necessary to Adapt a Two-Rotor Condenser 


To This Standard Circuit 
By H. A. Nickerson 


tion of the condenser has the desired ca- 
pacity. The antenna coil, L,, however, 
which in the Browning-Drake circuit is 
normally designed for tuning with a 
condenser of .0005 mfd. capacity, should 
be rewound for use with a .00035 mfd. 
condenser, so that it will tune to a given 
station with the same capacity shunted 
across it as would be required for L,. 
This means that the apparent inductance 
of L, must be such that it must at least 
approximate that of L.. 

The inductance is described as “ap- 
parent” because notwithstanding the ef- 
forts of various coil manufacturers, a 
pure inductance is and seems liable to 
remain unattainable. ‘This is-particu- 
larly so when the coil is mounted inside 
the radio set, where various capacities, 
such as that of the vacuum tube elements 
and the minimum variable condenser 
setting add to the distributed capacity 
of the coil and upset calculations. 

As used in a particular set, such mat- 
ters as length and height of antenna, 
length of ground lead, number of turns 
in the untuned primary and separation 
of primary and secondary coils will also 
affect the setting of the variable con- 
denser which shunts the coil L,. This 
makes it difficult for a coil manufactur- 
er to provide for different antennas, 
where single control is used, and like- 
wise for the home constructor. 

As applied to sets using a stage of 
tuned r. f. amplification, of which the 
Browning-Drake is an example, the “cut 
and try” method for determining the in- 
ductance to use with single control is 
the only feasible one. Make the grid 
return for the detector tube as shown 
in Fig. 1, so that the detector grid will 

















be positive with respect to its filament. 
This is so that the stator of the double 
rotor condenser may be connected to the 
ground side of both tuning inductances, 
for otherwise with the grid leak in shunt 
with the grid condenser, in the conven- 
tional manner, the grid of the detector 
tube would be negative with respect to 
its filament, which is not good practise. 


Assuming that both halves of the 
double rotor condenser are .00035 mfd. 
each, L, may be connected to C,, which 
is one rotor, preferably the one nearest 
the panel. Shunt L, with a separate 
variable condenser having a capacity ap- 
proximately equal to half the double ro- 
tor condenser, which would be .00035 
mfd. ‘Tune in three or more stations, 
with the set in actual working order, 
trying to find one low, one medium and 
one high in wavelength. Probably you 
will be unable to tune in a station above 
450 meters with the L, circuit, as the 
coil is normally designed to fit with a 
.0005 mfd. condenser. ‘This indicates 
that the inductance of L, is too low for 
use with .00035 mfd. and turns should 
be added. 


The easiest method to accomplish this 
is to remove the existing turns and re- 
wind with finer wire. If the coil was 
originally wound with No. 20 D.S.C. 
wire, it may be rewound with No. 24 
D. S. C. so that many additional turns 
may be made available without the ne- 
cessity of bank winding. If silk insula- 
tion is used, double covered wire is rec- 
ommended, as a break in the insulation 
may result in one turn touching an ad- 
jacent turn, with great loss in efficiency 
for the coil. Wind at least 80 turns of 
No. 24 wire for the revised coil L,, and 
again tune in the three selected stations 
with the separate .00035 mfd. condenser. 
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Fig. 1. Diagram of Single Control Browning-Drake Receiver. 
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How To Identify The Transmitting Circuits 


An Explanation of the Principles of the Six Basic Circuits 
and of Their Practical Modifications 


By Lieut. ‘Fennings B. Dow. U. 


HE fundamental requirements for 
an oscillating vacuum tube circuit, 
and therefore of a transmitting cir- 
cuit, are (1) the use of a tube capable 
of amplifying, (2) suitable coupling for 
returning part of the energy in the plate 
circuit to the grid circuit of the tube, 
and (3) the connection of the tube into 
an oscillating circuit whose values of 
inductance and capacity are such that 
the tube will operate at the desired fre- 
quency. There are six basic circuits 
used in transmitting, all others being 
modifications of one or more of these. 


In the discussion of these basic cir- 
<uits it is assumed that there is no dis- 
tributed capacity, that the grid of the 
tube is at all times negative with respect 
to the filament, that the tube is operated 
under normal conditions of filament tem- 
perature and plate voltage, and that the 
frequencies are such that the effects of 
intra-electrode capacities may be neg- 
lected. The first two assumptions re- 
quire the lumping of circuit constants 
and the elimination of grid to filament 
convection currents, respectively. These 
assumptions are not required for the gen- 
eralized portion of the discussion but are 
included to cover certain specific re- 
marks in connection with relations 
among circuit constants. 


Meissner Circuit. Fig. | is an ar- 
rangement for which credit is given to 
Dr. Meissner of the Telefunken Co. 
Essentially, it consists of an oscillating 
circuit to whose separate portions are 
coupled the grid and plate coils. The 
distinguishing feature of this circuit is 
the coupling L, and L, to separate parts 
of the oscillating circuit. No coupling 
should exist between L, and L,. If such 
coupling exists, the circuit assumes the 
characteristics of another type. 

Because adjustments in the values of 
coupling between output and input cir- 
cuits can be made independently and 
with little mutual interference, the 
Meissner circuit adapts itself very well 
to conditions which frequently exist in 
the oscillating circuit as well as to those 
Originating in the individual require- 
ments of tubes. For example, flexibility 
in the frequency or wavelength adjust- 
ment is often required. Because a 
change in the inductance and capacity of 
the oscillating circuit results almost in- 
variably in a change in the resistance of 
the external plate circuit, it follows that 
for maximum output, changes in the 
plate and grid circuit coupling must be 
made. The desirability for making the 
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latter changes independently of one an- 
other as well as independently of such 
preliminary adjustments as may have 
been made in the oscillating circuit is 
apparent. 

In Fig. 1, the frequency of oscillation 
is given by 

= 0.159.\/ LC, 

where, L and C, are in henries and 
farads respectively. The same formula 
applies in the case of the coupled plate, 
the coupled grid, and Hartley circuits. 

Coupled Plate Circuit. Fig. 2 shows 
a generating circuit in which the input 
or grid circuit is directly coupled to the 
plate circuit. The plate circuit, in turn, 
is inductively coupled to the output cir- 
cuit as in Fig. 1. The strongest oscilla- 
tions will be produced when the mutual 
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inductance M between L, and L, divid- 
ed by the self inductance L, of the grid 
coil is equal to 4 the amplification fac- 
tor » of the tube: M/L, = p/2. This 
indicates the necessity for tight coupling 
to obtain the greatest output. Conse- 
quently the circuit, inherently, is not as 
well adapted to power tube work as is 
the coupled grid circuit. 

Coupled Grid Circuit. In contrast 
to the coupled plate circuit of Fig. 2, 
a coupled grid type of generating circuit 
is shown in Fig. 3. This circuit is some- 
times termed the “reversed feedback” or 
“British aircraft” circuit. Because L, 
is exterior to the oscillating circuit and 
can conveniently be provided with a 
wide range of adjustment, mechanical 
and electrical flexibility in circuit ad- 
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justments are better in this than in the 
circuit of Fig. 2. 

The grid circuit of Fig. 3 is sometimes 
tuned to the fundamental or second har- 
monic by placing a small variable ca- 
pacity across L,. Such an arrangement, 
while adding flexibility and sometimes 
greater output, lowers the circuit efh- 
ciency. 

Hartley Circuit. The distinguish- 
ing feature of the Hartley circuit, Fig. 
4, is the conductive coupling of the in- 
put or grid circuit and the output or 
plate circuit. This is accomplished by 
dividing the inductance of the oscillating 
circuit in that, strictly speaking, there is 
no mutual inductance between L, and 
L,. When such coupling exists the cir- 
cuit is often referred to as the modified 
Hartley. 

In the formula for figuring the fre- 
quency of oscillations, as given in the 
discussion of the Meissner circuit, 
L=L, + L,. For the greatest out- 
put the ratio of L, to L, should equal 
pw divided by » + 2. Consequently in 
tubes having a high impedance factor the 
plate inductance and the grid inductance 
should be approximately equal, while for 
low » tubes L, must be considerably 
larger than L,. 

Modified Hartley. Fig. 5 shows 
the coupling of L, and L, to give the 
modified Hartley circuit. The strongest 
oscillations occur under the same con- 
ditions as in the Hartley. The formula 
for the frequency of oscillations becomes 
f=0.159 WL, + L, + 2M, when 
M is the mutual inductance in henries 
between L, and L,, the portions the 
plate and grid inductances included in 
the oscillating circuit. As these are gen- 
erally made up as a single coil with un- 
avoidable coupling between them, the 
modified Hartley is more generally used 
than the Hartley. 

Colpitts Circuit. This, one of the 
most popular, uses capacative instead of 
inductive or conductive coupling as is 
used in the others described. The in- 
ductances L, and L, in Fig. 4 become 
the condensers C, and C, in Fig. 6, the 
oscillating circuit inductance L also be- 
ing substituted for C, in Fig. 4. These 
substitutions isolate the filament from 
the direct current plate supply so that 
a shunted power feed circuit is used in 
the Colpitts. Furthermore, a grid-ca- 
pacity-leak is necessary because the grid 
otherwise receives the same applied po- 
tential as the plate. 


The frequency of oscillations is given 





by f = 0.159 


whilst C,/C, = p/p + 2 
gives the condition of strongest oscilla- 
tions, which ordinarily means that C, 
should be approximately equal to C,,. 
The Grid Condenser and Leak 
System. In the circuits just described, 


no provision was made for reducing the 


positive grid potential which was pres- 
ent during a certain part of each cycle 
as a result of the alternating potential 
induced in the grid coils. As previously 
explained, a current flows in the grid 
circuit when the grid is positive and this 
results in losses. Provision might have 
been made for the elimination of these 
losses by inserting a small battery into 
the grid circuit in such a way as to make 
the grid negative with respect to the fila- 
ment at all times. While the C bat- 
tery method is generally employed in 
non-generating tube circuits its use in 
generating circuits is not common. The 
more general practice consists in the 
use of a small capacity and leak resist- 
ance. This is indicated in Figs. 8 to 12. 

For purposes of explanation, consider 
first the generating circuit illustrated in 
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Fig. 7. Effects of Grid Condenser and Leak. 

(a) Oscillating Circuit With Grid 
Condenser. 

(b) Relation Between Grid Voltage and 
Plate Current for Circuit Without 
Grid Condenser and Leak Resistance. 

(c) Relation Between Grid Voltage and 
Plate Current for Circuit With Grid 
Condenser and Leak Resistance. 
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Fig 7-a. Here a grid capacity only is 
employed to cause a difference in poten- 
tial between point 4 and G. If 4 is 
instantaneously positive as a result of the 
alternating e.m.f. induced from L then 
the difference in potential between 4 and 
G will be given by E = Q/C where, 
Q= quantity of electricity flowing 
through the capacity (coulombs) 
and 
C =capacity of C, in farads. 

So long as the grid is positive Q is not 
equal to zero. Q has, however, a limit- 
ing value dependent upon the current 
magnitude. ‘The difference in potential 
between 4 and G will become less and 
less as C, is increased. For an infinitely 
large value of C, points 4 and G would 
be at the same potential. On the other 
hand, as C, is decreased in value, the 
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difference in potential between 4 and G 
will become greater and greater, finally 
reaching the condition that would exist 
if there were no intravening condenser 
or connections. It is evident then that 
a value of C, may be so chosen as to give 
an optimum value of potential difference 
between 4 and G for given tube and 
circuit conditions. 


If the potential difference between 4 
and G is regulated by a capacity alone, 
then for all desirable values of C,, the 
grid would rapidly become so negative 
as a result of collecting electrons that it 
would repel those necessary for a con- 
tinuance of plate current and oscillations 
would stop. When sufficient electrons 
had leaked off either through the grid- 
filament path inside the tube or through 
the inherent resistance of Cx, oscillations 
would start, only to be arrested again 
when the potential on the grid became 
negative by an amount equal to E,/p 
as a result of the above mentioned col- 
lection of electrons on the grid. ‘The 
whole effect would consist in the pro- 
duction of damped oscillations in the 
output circuit. 

To prevent the accumulation of elec- 
trons on the grid, an external high re- 
sistance path is usually provided be- 
tween the grid and filament. ‘This per- 
mits the electrons to leak off to the fila- 
ment through an external path and thus 
prevents the effects just mentioned. 

In practice, C, usually consists of a 
small mica dielectric condenser having 
a capacity of 0.001 to 0.002 microfarads. 
For small power tubes (5 to 50 watts) 
a leak resistance of 5000 to 10,000 
ohms is ordinarily employed. When 
non-inductive leak resistances are used 
a small radio frequency choke coil should 
be used in series between the leak and 
grid to prevent the leakage of radio fre- 
quency pulsations of grid potential. 


HE circuits which have already been 

described are fundamental types. 
They are suitable for laboratory work 
or for other uses to which local oscilla- 
tion generators might be placed. In the 
transmitter, however, these circuits as- 
sume a slightly different appearance, the 
features of which will be pointed out. 
In the circuits which are described be- 
low and illustrated in Figs. 8-12, trans- 
mitting keys as well as grid leak resist- 
ances and capacities are indicated. The 
circuits are complete insofar as the trans- 
mission of telegraph C.W. signals is 
concerned. Various devices such as 
meters and filament rheostats are not 
indicated as these would serve no useful 
purpose in the present explanation. 

Meissner Transmitting Circuit. 
The circuit of Fig. 8 is a rearrangement 
of that of Fig. 1 to include plate and 
filament batteries, grid condenser and 
leak, and antenna and earth connections. 
C,, of Fig. 1 corresponds to the antenna- 
earth capacity of Fig. 8. The resistance 
r of Fig. 1 is the resistance of the new 
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oscillating circuit comprising the an- 
tenna, the inductance L and the resist- 
ance of the earth connection. Because 
the constants of the new oscillating cir- 
cuit are strongly influenced by the dis- 
tributed capacities of the antenna and 
connecting wires, we are no longer free 
to use the simple equation for frequency 
which was given with the discussion of 
Fig. 1 unless the “constants” are known 
at the frequency of oscillation of the 
circuit. 

The construction of L, Fig. 8, should 
be such as to minimize resistance, par- 
ticularly high frequency resistance. L, 
and L, may be made of small double 
cotton-covered magnet wire (No. 18 
and 22 respectively) for circuits employ- 
ing 5 watt tubes. It is preferable to 
space the turns on L,. The plate bat- 
tery (or generator) should preferably be 
shunted with a capacity of 0.002 to 0.01 
mfd. to pass the high frequency pulsat- 
ing constituent of plate current. The 
various positions at which the plate bat- 
tery may be inserted into the circuit will 
be considered later. For low power cir- 
cuits the position shown is recommended, 
both from the point of view of efficiency 
and economy. 

The transmitting key is placed at a 
point of low potential in Fig. 8 and it 
serves in this position to open the circuit 
supplying plate energy. Various other 
locations for this device are often used, 
as will be seen later. 


Coupled Plate Transmitting Cir- 
cuit. The type of circuit illustrated in 
Fig. 9 is not often used in power tube 
operation and is shown here only for 
purposes of comparison. Its chief defi- 
ciency as a transmitting circuit is that 
neither the grid nor the plate circuit are 
capable of fine control. When it is pos- 
sible to so construct L, that the more 
desirable adjustment condition exists (as 
in low power circuits) the circuit of Fig. 
9 is satisfactory. In connection with 
Fig. 2, it was indicated that maximum 
output required a large value of mu- 
tual inductance between L, and L,. In 
circuits designed for operation at high 
frequencies, the required large value of 
mutual inductance necessitates a large 
amount of inductance in L, and this 
combined with intra-electiode capacities 
forms a second oscillating circuit which 
may withdraw a very appreciable 
amount of otherwise useful power from 
the circuit. 

Coupled Grid Transmitting Cir- 
cuit, illustrated in Fig. 10, in principle 
is not unlike that of Fig. 3. L,, together 
with the antenna, forms the oscillating 
circuit. The variable contact at the 
upper part of L, serves to adjust the 
output circuit coupling. Coupling be- 
tween output and input is adjusted 
either by varying the proximity of L, to 
L,, or by variation of the number of 
turns in L,, or by both methods. L, 
is ordinarily made as a few turns of No. 
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20 D.C.C. magnet wire upon a rotor 
which is mounted at the lower end of L. 
The latter must be constructed of much 
larger wire for reasons previously given. 
Sometimes L, is shunted with a small 
variable capacity. It will be noted here 
also that the transmitting key is placed 
in such a way that it opens the plate 
circuit at a point of low potential. 
Hartley Transmitting Circuit. If 
the inductances L, and L, of Fig. 4 are 
combined into one inductance and the 
capacity C, is replaced by the antenna, 
the Hartley circuit of Fig. 11 results. 
It was previously stated that L, and L, 
are not coupled to one another in the 
Hartley circuit. In Fig. 11, how- 
ever, a certain amount of inductive 
coupling exists between L, and L, 
since these are combined into one coil. 
Because of the simplicity of this circuit, 
it is quite popular. The oscillating cir- 
cuit consists of the antenna-earth ca- 
pacity and L. Input coupling is regu- 
lated by moving the center or filament 
tap up or down on the inductance. The 
output coupling is regulated in a similar 
manner by adjustment of the plate tap. 
The principal difficulties connected 
with the operation of the Hartley circuit 
lie in the coarseness of adjustment. This 
difficulty may be reduced by a special 
type of construction but in the usual 
form it is very pronounced when at- 
tempting fine adjustments at high fre- 
quencies. When fine adjustments of 
frequency are not necessary the Hartley 
circuit is one well adapted to high fre- 
quency operation. By the very nature 
of the circuit, the plate to grid capacity 
of the tube is a shunted capacity for 
the antenna-earth capacity. Providing L 
of Fig. 11 is made equal to L, plus L,, 
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the plate-grid capacity will have little 
disturbing effect upon the circuit. A 
Hartley circuit is comparatively free 
from spurious oscillating circuits for the 
reason just mentioned and with such a 
circuit little difficulty should be experi- 
enced in generating waves down to 10 
meters in length. 

Colpitts Transmitting Circuit. One 
of the most popular transmitting circuits 
is illustrated in Fig. 12, which is derived 
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from Fig. 6. Here, the coupling be- 
tween output and input circuits is ca- 
pacitive and is varied by changing the 
capacity C,, which is in series with the 
oscillating circuit. The tube output cir- 
cuit coupling is altered by varying the 
inductance L,. This is as indicated, 
the same coil as L. The chief difficulty 
with this circuit lies in the use of C, as 
a part of both the oscillating and input 
circuits. While this is somewhat of a 
disadvantage, the use of C, as a part 
of the oscillating circuit permits 
of a good output at high frequencies 
(corresponding to wavelengths under 
200 meters) with rather high capacity 
antennas. 
(Continued on Page 78) 
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Damping 


A Simple Explanation of Its Theory and of Its Importance in the Design 


of Radio Sets, Microphones, Loud-Speakers and Studios 


ERTAIN concepts and ideas are 
of great importance in radio en- 
gineering because they are of con- 

stant use in every branch of the subject. 
No matter what the problem may be, 
these ideas will generally be found to 
have some bearing on it. Two of these 
ideas, namely resonance and coupling, 
have been discussed in previous issues of 
RADIO. A third one of considerable 
importance is that of damping. Many 
people, when they hear the word “damp- 
ing” or “decrement,” immediately asso- 
ciate it with the fast disappearing spark 
set, and therefore dismiss it, feeling that 
it has no bearing on present day prob- 
lems. As a mater of fact it is intimately 
bound up with modern continuous wave 
engineering, both transmission and re- 
ception, telephony, microphone trans- 
mitters, loud speakers and so on. An 
intelligent grasp of the significance of 
the term “damping” is therefore desir- 
able. An exposition of this idea, to- 
gether with some illustrations of its 
practical applications, forms the subject 
matter of the present article. 

Consider an automobile to be moving 
along a level street. If left to itself it 
will continue to move but will gradually 
slow down until it ultimately comes to 
rest. Each succeeding second of its mo- 
tion it moves over a smaller and smaller 
distance ; in other words its velocity de- 
creases until it finally becomes zero. 
This may be graphically summarized by 
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Fig. 2. High Damping of Automobile 
Speed on Rough Road. 


moving there is a gradual decay of 
energy, this decay being due to energy 
losses in friction. 

This decrease of energy and loss of 
motion is said to be caused by “damping”’ 
and the motion of the car is said to be 
“damped” out. If the car moves along 
a very smoothly paved street it will take 
a longer time for the car to come to 
rest, for the friction between the wheels 
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ground is very high and the energy of 
the car is rapidly lost in friction. In 
this case the motion is said to have high 
damping, or be highly damped, as shown 
in Fig. 2. 

Similarly when the engine is driving 
the car its speed will be less along the 
rough road than along the smooth high- 
way due to the higher damping. 

Damping may therefore be consid- 
ered a property of any system which re- 
sults in a decay of energy in that systm, 
and which tends to limit the motion ef- 
fects in the system. In radio and elec- 
trical circuits we are concerned with the 
motion of electrons; in ether words the 
electric current in the circuit. If the 
oscillations in such a circuit are limited 
in amplitude, by the insertion of resist- 
ance in the circuit, for example, the os- 
cillations are said to be damped. If such 
a circuit is left to itself after the oscil- 
lations have been set up in it, the oscil- 
lations will gradually die down to zero 
due to the fact that the original energy 
of the oscillations is absorbed by the re- 
sistance in the circuit. The rapidity 
with which the oscillations die down to 
zero depends upon the extent of the 
damping in the circuit. If the resistance 
of the circuit is verv low it will take a 
long time for the original oscillating 








Fig. 3. Current in Circuit 
of Low Damping. 
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Fig. 1. Low Damping of Automobile Speed on Smooth Highway. 


Fig. 1, which shows that the speed of a 
moving car when left to itself gradually 
decreases to nothing as time elapses. 
The decrease in velocity of the car is 
due to the friction between the wheels 
and the ground, and to friction between 
parts of the car itself. The car, when it 


starts moving by itself, possesses a cer- 
tain amount of energy. After it starts 





and the smooth pavement is small. In 
this case it takes a long time for the 
energy to decay to zero, and the mo- 
tion is said to have low damping. Fig. 
1 is illustrative of this condition. If the 
car moves along a poorly paved street, 
such as a rough country dirt road, for 
example, it will come to rest very rap- 
idly, for the friction between wheels and 
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Fig. 4. Current in Circuit 
of High Damping. 


energy to be absorbed by the resistance, 
and the reduction of current in the 
circuit may be represented by the curve 
of Fig. 3. Such a circuit has low damp- 
ing or decrement. If the resistance of 
the circuit is very great it will take a 
very short time for the current to be re- 
duced to zero as shown by Fig. 4 which 
represents a circuit having very high 
damping. 

This does not necessarily imply that 
the current in a circuit which has damp- 
ing is necessarily reduced to zero. The 


current in the circuit may be maintained 
at a constant value and the circuit may 
still have a high damping factor. 


In the 
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previous illustration the circuits were 
left to themselves and the effect of 
damping was to reduce the current to 
zero, for there was no external source 
supplying or making up the losses due to 
damping. Suppose, however, that there 
were a source of voltage applied to the 
circuit. The damping losses in the re- 
sistance of the circuit are still present, 
but since there is a steady source of 
voltage applied to the circuit these losses 
are constantly being replenished, and 
hence the current in the circuit is main- 
tained at a steady value. The circuit is 
nevertheless damped by the resistance 
though the current remains constant. 
In such a case the effect of damping is 
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Fig. 5. Current in Slightly Damped Circuit 
W ith Sustained Voltage. 


to cause a reduction in the circuit cur- 
rent to different values, depending upon 
the extent of the damping. Thus the 
cases of Fig. 3 and 4 when a source of 
voltage is applied to the circuit would 
be as shown in Figs. 5 and 6. For the 
same applied voltage to the circuit the 
current for high damping is much lower 
than that for low damping. Thus it is 
seen that, as stated above, damping is 
a property of all circuits which tends 
to limit the flow of current in the cir- 
cuit. When the circuit is left to itself 
the effect of damping is to cause a reduc- 
tion of the circuit current to zero. 

ln an imaginary circuit which had 
no damping an applied voltage would 
tend to produce an ever increasing cur- 
rent, for there would be nothing in the 
circuit limiting the motion effects, or 
current. And if a current of fixed 
amplitude were established in such a cir- 
cuit and the circuit were then left to 
itself this current would continue to 
flow undiminished, for there being no 
damping there is no decay of energy and 
the current continues to flow unaltered. 
This would correspond to the case of an 
automobile being started on a perfectly 
smooth road with absolutely no friction 
between the parts of the machine and 
the machine and road. There is noth- 
ing to stop the car from moving. 

The principle cause of damping in a 
circuit is the presence in the circuit of 
resistance in one form or another. Thus 
coils and condensers have resistance 
which absorbs energy from the circuit 
and waste it in the form of heat. Hence 
the total current is thereby reduced. 
Resistance may be introduced into a cir- 
cuit in many other ways: Leakage of 
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insulators, ground losses in an antenna, 
brush discharge, all introduce a certain 
amount of energy loss which is equiva- 
lent to a resistance loss. 

When energy is extracted from a 
circuit by any source we may regard the 
source as introducing a resistance in the 
circuit. For a resistance inserted in the 
circuit will also extract energy from it. 
Hence this gives rise to another cause 
for increased damping of circuits. If 
two circuits are coupled very closely to 
one another and one of them has an 
oscillating current flowing in it, the 
other will extract energy from it, hence 
the original current may be reduced con- 
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Fig. 6. Current in Highly Damped Circuit 
With Same Voltage as Fig. 5. 
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Fig. 7. Resonance Curves for Circuit of Low 
Damping. 


are due to an oscillating tube, it is quite 
possible for the tube to cease oscillating 
because the coupled circuit is extracting 
too much energy, or introducing too 
much damping in the tube circuit. Any 
neighboring circuits may behave this way 
towards one another, and this may ac- 
count for the failure of some circuits to 
regenerate or osciflate. There may be 
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some tuned circuits in the receiver or 
transmitter which are increasing the 
damping to an excessive value. 

One of the principle effects of damp- 
ing in a Circuit is to increase the broad- 
ness of resonance of the circuit. Figs. 
7 and 8 show the resonance curves for 
a circuit having first low damping, then 
high damping. It will be observed that 
when the circuit is highly damped, the 
current in the circuit is very high over a 
wide range of wavelengths even though 
the circuit is tuned to a definite fre- 
quency, whereas when the damping is 
very low the current is high only in the 
vicinity of the wavelength to which the 
circuit is tuned. Thus a highly damped 
transmitter which is supposed to trans- 
mit at A meters also transmits consider- 
able energy at many other wavelengths, 
hence it affects receivers not tuned to 
its particular wave and so introduces 
interference. It is this which doomed 
the spark transmitters. ‘The same reas- 
oning applies to receivers which are heav- 
ily damped, for they will be affected by 
transmitters sending on waves other than 
the one to which the receiver is tuned. 

The efficiency of electrical filters is 
considerably increased as the damping of 
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of High Damping. 


the filter is decreased. The only thing 
limiting practical filters from attaining 
theoretical efficiency is the fact that fil- 
ter coils cannot be made without resist- 
ance or damping. As a result instead 
of having sharp cut-off points as in Fig. 
9 the cut-off points are less clearly de- 
fined as in Fig. 10. 


(Continued pn Page 86) 
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Theoretical Filter Having No Damping. 
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From Practical Filter With Damping. 








oh 
ins 
is 

of 
ve 
qu 
su 
an 
ki 
th 
th 


mi 
ta 
an 
va 
sis 
tic 
lo 
fa 
co 
te 
Ww 


sis 


SU 
oO! 
to 
c¢ 





a 





A Standard of Coil Comparison 


An Argument for Basing Coil Efficiency on the Ratio of Its 


Reactance to Its Resistance 


By G. F. Lampkin, 8C. AU, University of Cincinnati 


ITH the advent of any quan- 

tity comes the need for units 

in which this quantity may be 
defined. This is necessary, naturally, so 
that intercourse may be conducted on a 
common and understandable ground; 
and that confusion and misunderstand- 
ing may be avoided. So with the ap- 
pearance of numerous types and kinds 
of low-loss coils, some unit is desirable, 
which will express just how “low-loss” 
a given coil is. 

The losses in a coil depend on its 
ohmic, or more accurately, its alternat- 
ing current resistance. This in turn, 
is dependent on many factors; several 
of which have not yet been thoroughly in- 
vestigated. These factors include such 
quantities as the wire size, the wire in- 
sulation, the turn spacing, the coil di- 
ameter, the coil length, the amount and 
kind of field dielectric, the “dope” used, 
the moisture present, and so on. When 
the radio-frequency resistance of a coil 
is measured by any one of the standard 
methods, these factors are automatically 
taken into account; and the coil resist- 
ance is obtained as a definite numerical 
value, at any one frequency. ‘The re- 
sistance will of course vary with varia- 
tion of frequency, being smaller at the 
low frequencies than at the high. This 
fact makes it desirable to measure the 
coil resistance at several points, distribu- 
ted through the frequency band for 
which the coil is to be used. The re- 
sistance of the coil could best be shown 
by a curve of resistance vs. frequency, or, 
similarly, resistance vs. wavelength. For 
ordinary purposes, it would be sufficient 
to state the average resistance of the 
coil. 

The use of resistance as a standard of 
comparison, however, has several disad- 
vantages. Fundamentally, it does not 
take in all the factors which show how 
efficient a coil is. A one-turn coil, 6 in. 
in diameter, may have a negligible re- 
sistance, but it also has a negligible in- 
ductance, so far as radiocast frequencies 
are concerned. The method of compari- 
son should take into account the coil in- 
ductance. Comparison by resistance has 
an inconvenient disadvantage for the ex- 
perimenter. For all coils, to be com- 
pared, must have equal inductances; 
which means that when wound, a coil 
must be alternately measured and 
stripped of turns, until the correct in- 
ductance value is obtained. A similar 
disadvantage occurs when manufacturers 
attempt to rate coils by resistance. One 
concern markets a coil for use with a 


250 micro-micro-farad condenser, which 
naturally has a large inductance. The 
resistance of this coil would of course be 
greater than that of a smaller coil, de- 
signed for use with a 500 micro-micro- 
farad condenser. The use of resistance 
as a standard of comparison, therefore, 
is both disadvantageous and misleading. 

A standard of comparison which in- 
cludes the important factors of coil ef- 
ficiency, and which holds over practical- 
ly the entire ranges of frequency and in- 
ductance, is the wl /R ratio. The Greek 
letter “omega,” , is the conventional 
symbol used for 2xf; w having the value 
3.1416, and f being the frequency in 
cycles per second. The inductance, L, 
is expressed in henries, and the_resist- 
ance, R, in ohms. Therefore, when the 
resistance and inductance of a coil have 
been measured, at a known frequency, a 
simple substitution in the expression 
wL/R, will give a numerical value 
which will form a basis for comparison 
with other coils. Again, the values of 
oW/L, with varying frequency, can 
best be shown by a curve; and if this 
is not desirable, or practicable, the av- 
erage value over the frequency range 
should be given. 

The experimenter can make his coil 
inductances approximately equal, the ac- 
curacy depending on his experience and 
guessing ability; then he may forget 
about stripping turns. His comparative 
curves of wL/R ratios will show at a 
glance the best coil. “he manufacturer 
of a low-inductance coil will not have an 
unfair advantage in advertising a coil 
of 3.5 ohms average resistance, when its 
average wL/R ratio may be less than 
that of a high-inductance coil, of 6 ohms 
average resistance. 

In other words, this standard of com- 
parison recognizes the fact that the in- 
ductance of a coil is a factor in its effici- 
ency. The coil efficiency is proportional 
to the inductance; and is also propor- 
tional to the frequency. ‘This propor- 
tionality to frequency has a balancing 
effect on the rise of resstance, due to 
skin effect. The skin effect increases 
with freqeuncy. The coil efficiency is 
inversely proportional to the resistance ; 
the greater the resistance, the lower the 
efficiency, and vice versa. The net ef- 
fect is, as stated before, to give a basis 
for coil comparison which holds over 
wide ranges of frequency and resistance. 

Another argument, more concrete, for 
the use of the wL/R ratio, is had from 
simple alternating current theory. The 
ideal inductance coil is one with zero 
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power factor; that is, one which has 
zero resistance and which, therefore, con- 
sumes no power. Reference to the vec- 
tor diagram of Fig. 1, for an inductance, 
shows that the power factor of the coil 
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Fig. 1. 
Inductance Coil. 


Vector Diagram for : 


is the cosine of the. angle .4, which. is 
equal to the base of the triangle. divided 
by. the hypothenuse. In the case of a 
coil. which has a small resistance.com- 
pared to its reactance, wl.,.the angle 4 
is close to 90°; and the altitude: of. the 
triangle may, with negligible error, be 
assumed equal to the hypothenuse. The 
power factor of the coil then becomes 
the base divided by the altitude, or R/wL. 
The nearer the coil approaches the ideal, 
the smaller will the power factor, R/wL, 
become; or inversely, the greater. will 
the ratio wL/R become. Thus the value 
of wL/R is a direct measure of the ef- 
ficiency, or the “low-loss” properties, of 
a coil, 
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Fig. 2. Characteristics of Typical Coils; “B” 
Has the Lower Resistanee, 





An average minimum value of the 
wL/R ratio for a good coil is 200. By 
experimentation, and careful attention 
to details, this value may be run much 
higher. Values of 400 and greater have 
been obtained, though they are not com- 
mon. Whatever values may be ob- 
tained, however, they will show at once 
the worth of a coil, and will give a 
ground on which other coil attempts 
may be checked. 
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Straight Line Condensers 


By Dr. Maurice Buchbinder 


- 


’ "HE ordinary circular plate con- 
denser, while good at the upper 
end of the wavelength scale, be- 

comes inconvenient and inaccurate for 

the lower end of the range. This fol- 
lows directly from the geometric proper- 
ties of the device. In its simplest form 
we have a fixed plate and a circular mov- 
ing plate of equal or nearly equal size. 
As the moving plate is rotated about the 
common axis, which is the shaft of the 
condenser, the area of plate in opposition 
changes and this area varies directly 
with the angle of rotation. Thus the 
area at 60° will be exactly twice that 
at 30°. Consequently the capacity— 
which depends directly on the area— 
varies with the angle of rotation. Ex- 
pressed in equation form: C = k® 
where & is some constant @ is the angle 
of rotation and C is the capacity. This 
equation may be plotted on coordinate 
paper, in which case we get a straight 
line as shown in Fig. 1. 





Condenser Degrees 


for the 30° between 150 and 180° it is 
only about 25 meters. 

Consequently it is desirable to design 
a condenser so that 1° change at the 
beginning of the scale will cause the 
same change in wavelength change of 
the tuning circuit as will 1° change at 
the end of the scale. This has been done 
in several ways. 

One of the first was designed by Dr. 
F. A. Kolster when he was with the 
U. S. Bureau of Standards some years 
ago, for use in the Kolster Decremeter. 
He employed moving plates of a special 
form so that the capacity is varied as 
the square of the angle of rotation which 
obviously causes the wavelength setting 
to vary directly with the angle of rota- 
tion. The form of the plate is shown in 
Fig. 3 and form of the resultant curve 
is shown as the straight line in Fig. 2. 
This form of plate is used in some 
straight-line wavelength condensers now 
on the market. 
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Fig. 1. Graph of Capacity Settings on Dial. 


The condenser is used in a radio set 
in conjunction with some inductive de- 
vice or coil for the purpose of tuning or 
changing wavelength. The tuning is 
done by changing the value of C in the 
circuit; that is, by rotating the conden- 
ser plates. The wavelength A depends 
upon the square root of the capacity. 
Thus A = &' \/C, where d is the wave- 
length in meters, and &' is a constant 
equal to 6.28 & velocity of light x 
\/L, L being the inductance of the coil. 
This means that in order to double the 
wavelength, for instance, we must quad- 
ruple the capacity (2A = k' \/4C). 

Since we have already shown that 
C = k@®, it is evident that A= K \/®, 
when K is a new constant depending 
upon several conditions. If this be 
plotted on cross section paper it gives a 
curve like the upper line in Fig. 2. The 
quick rise at the start accounts for the 
fact that the low wavelengths are 
crowded together while the longer wave- 
lengths are more conveniently spaced 
along the flatter portion of the curve, or 
parabola, as it is mathematically known. 
Thus between 0 and 30° there is a wave- 
length change of 150 meters, whereas 
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Fig. 2. Graph of Wavelength Settings 
on Dial. 


Another type uses plates which slide 
instead of rotate with respect to one an- 
other, the sliding motion being secured 
by a rack and pinion operated by a knob 





Fig. 3. Form of Plate in Straight-line 
Wavelength Condenser. 


which is tuned so as to cause the plate 
to intermesh as illustrated in Fig. 4. 

It consists essentially of a fixed plate, 
square in shape, into which diagonally 
slides’ another plate also square in form. 
As the two plates oppose each other an 

(Continued on Page 90) 
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SUGGESTIONS FOR SHORT 
WAVE RECEPTION 
By Wo. D. Crarr 

Owners of small portable sets of the 
regenerative type, using one or two 
tubes, often find results are poor when 
conditions do not permit an efficient an- 
tenna and ground connection. There is 
a simple method that will enable such 
sets to receive the short wave radiocasts 
from KDKA and WGY, which can be 
heard over a wide radius under unfavor- 
able conditions that would prohibit their 
reception on the regular waves. Recep- 
tion of KDKA’s 65 meter wave is com- 
mon by amateurs all over the United 
States. 

The details given below are for a 
Crosley receiver, but will apply to any 
receiver of the same type. A coil of 7 
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Modification of Regenerative Set So As to 
Receive Short Waves. 


or 8 turns, 3 in. in diameter, is made 
out of bell wire. A spring clip is fas- 
tened to one end of it, and clipped on 
the coil end of the grid-condenser, the 
other end being fastened to the ground 
binding post. Connect the antenna and 
ground binding posts together, and cou- 
ple the antenna to the set through a small 
micadon of either .0001 or .00025 mfd. 
capacity. When using such a small 
coupling condenser the antenna affects 
the tuning of the set very little. This 
is an advantage in portable sets where 
the antenna may have different dimen- 
sions every time the receiver is set up. 
The antenna is connected through this 
condenser to the side of the extra coil 
that connects to the grid condenser. The 
modifications to the set are shown in 
dotted lines on the diagram and involves 
no change that will render the set useless 
for reception on regular broadcast waves. 

It may be necessary to increase the 
detector plate voltage slightly to obtain 
stable oscillations, which is better than 
burning the filament brighter than nor- 
mal to achieve it. The best point for 
the inductance switch is where the least 
number of turns are included. It will 
probably be found that better results 
will be had without a ground connection. 
The antenna should be as near vertical 
as possible—about 80 ft. long, and 
should be kept away from all other ob- 
jects as much as possible in order to in- 
crease the signal strength. 
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A WATER-COOLED FIVE 
WATTER 
By Frank R. Bowman, 6BUH 

Much has been said and done about 
running “5 watt” tubes above their rated 
capacity and many disasters have hap- 
pened to these good little tubes as a re- 
sult. An electrical breakdown is very 
likely to occur between the seal-in wires 
in the stem, because of overheating and 
excessive voltage. 

The following scheme for water cool- 
ing will prevent the “five watter” from 
receiving its first “hot-spot” and breaking 
down through the seal as the heat is con- 
ducted away and radiated much more 
rapidly. The glass will not get hot 
enough to become conducting unless the 
tube is overloaded considerably above 
the usual limit. 





Water Cooled Five Watter 


Secure a “tin can” approximately 414 
in. high by 3 in. diameter. Carefully 
solder all joints in the can so as to be 
absolutely sure that it is water tight. 

In the bottom, cut a round hole 1-5/16 
in. diameter. This can be done by 
drawing a circle, of the required diam- 
eter, with a compass and cutting around 
the line with a strong pocket knife. 
(Woe to the knife however.) Be sure 
to get the hole in the middle of the bot- 
tom of the can. The edge of the hole 
can be “turned out” by means of any 
rounded instrument, larger than the 
hole, inserted inside the can and worked 
around. This must be done to facilitate 


soldering. Then make a small cut about 
1/8 in. long at some point in the edge 
of the hole, for the pin on the tube base 
to pass through. 

(Continued on Page 92) 


Vacuum Tube Protection 


By D. B. 


- 


HE use of short waves for ama- 

teur transmission has a drawback 

in that the vacuum tubes are of- 
ten damaged by overloads which take 
place during the adjustment of the cir- 
cuits to resonance. ‘This damage may 
either cause a complete burnout of the 
filaments or may puncture or burn out 
the grid or plate elements. It usually 
develops in either the filament and grid 
leads or in the plate lead-in wires. Fila- 
ment burnouts are due to excess voltage 
and the resulting current through them. 
The plate and grid leads burn out in 
some circuits due to the high current 
value of the radio frequencies set up in 
them, by “parasitics’” or when the tube 
elements are used as capacities, as is 
the case in some of the circuits common- 
ly used. 

Blue haze, or “gassing” is also found 
to be a cause of such trouble but as this 
is a manufacturing defect, no general 
remedy can be suggested. The same 
thing applies to tubes that become de- 
fective in service due to other manufac- 
turing defects such as improper spacing 
of the elements. 

In most cases, however, the use of low 
amperage fuses will work wonders in 
protecting the filament and plate cir- 
cuits. This is done in commercial prac- 
tice and is equally appropriate for ama- 
teur use. The grid circuit can like- 
wise be protected. 

Most electrical jobbers carry spooled 
fuse wire, made of lead alloy, starting 
at 1/8 ampere, and running up to 100 
amperes, with all the necessary inter- 
mediate sizes. It is calculated to blow 
at about 50 per cent overload for con- 
tinuous service. A piece of such fuse wire 
1 in. long may be clamped between a 
pair of setscrews mounted on some non- 
inflammable, non-absorbent base such as 
slate, asbestos, or porcelain. A pair of 
such fuse blocks should be placed in 
series with both sides of the circuit to 
be protected. ‘The fuse blocks should 
be mounted so that the fuse wires are 
vertical and should not be placed near 
any wood, paper or other inflammable 
substance. 

The fuses should be mounted in the 
filament circuit as close to the tube 
sockets as possible and if a. c. is used 
ordinary plug fuses of appropriate size 
should also be placed in the transform- 
er primary circuit to protect the device 
in use. The plate supply circuits re- 
quire longer fuses, a length of 3 to 4 
in. being satisfactory. ‘These should be 
well separated, so there will be no dan- 
ger of flash-over between terminals of 
opposite polarity. 

When it is considered that 1/8 am- 
pere fuse wire is rated at 125 milliam- 
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peres, for normal load, it can be seen 
that this will suffice for a single 50 
watt tube. Should the plate current 
run up to 200 M. A., as it might under 
improper conditions, a blown fuse will 
result without damage to the tube. Of 
course, a 200 M. A. load is not very 
dangerous for the average tube for a 
few seconds, but this figure is often ex- 
ceeded when circuits are out of reson- 
ance. 

lf two tubes are used, twist two wires 
together. For larger tubes, such as the 
250 watters, with a normal plate cur- 
rent of about 250 M. A., 1/4 ampere 
wire will serve. When used in the 
radio frequency grid and plate circuits, 
the fuses should be placed as near to 
the tube sockets or mountings as pos- 
sible. Generally some experimenting 
will be required to determine the proper 
fuse sizes, starting with small sized wire 
and increasing the size until they just do 
not blow under normal conditions of 
load and operation. ‘This is necessary 
because the exact radio frequency load 
cannot always be checked as it depends 
on the phase relationship of the current 
flowing in the particular part of the 
circuit in question. ‘The plate supply 
fuses will usually blow at the same time 
as the grid fuse. If the plate radio fre- 
quency fuse blows, there will be no fur- 
ther action until it is replaced. The 
same thing holds if the plate supply fuses 
blow first, likewise, if the filament fuses 
blow. 

All fuse wire should be tested with a 
low-reading ammeter, a battery, and a 
variable rheostat. Connect the ammeter 
and rheostat in series and arrange two 
terminals with screw clips, separated 
about an inch, to accomodate the wire. 
Now close the circuit, with the rheo- 
stat all “in,” and note the reading of 
the ammeter. If proper values of po- 
tential and resistance have been chosen, 
a small current will flow, which may 
be increased to the normal current car- 
rying capacity of the wire without 
trouble. Some experimenting and re- 
arranging may be necessary to do this, 
depending on the current wanted. Grad- 
ually increase the current, until the 
fuse wire blows, noting the ammeter 
reading, as the resistance is decreased. 
If the wire blows out at about 50 per 
cent overload, it may be accepted as 
O.K., but if it holds on indefinitely at 
this value, it is too heavy. For example, 
1/8 ampere wire will actually require 
about from 0.25 to 0.4 amperes to fuse, 
but this is necessary as a protective fac- 
tor, or otherwise the wire would be 
blowing all the time in service. 

If maximum protection is to be ob- 

(Continued on Page 64) 
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Experiences of a Question Man at a Radio Show 


O BE the target for the questions 

fired by thousands of visitors to 

two big radio shows was the 
writer’s recent interesting experience. 
These questions ranged from “the su- 
blime to the ridiculous,” from the most 
technical to the decidedly non-technical. 
Some were asked so often and were of 
such general interest, that the answers 
may be useful to many readers. 

Of the serious queries, the greatest 
number were about the Browning- 
Drake and the superheterodyne circuits, 
which seem to be the most popular with 
the home constructors. Whereas satis- 
factory results were generally being ob- 
tained there was an evident desire to get 
greater distance by adding one or more 
stages of radio frequency amplification. 

In the case of the conventional four- 
tube Browning-Drake, as described in 
past issues of RADIO, the fact that it 
employs regeneration, the regenerative 
detector, in combination with the radio 
frequency stage, produces a tremendous 
amplification, so that with a good an- 
tenna, the range of the set should be 
very great. The addition of another 
radio frequency stage will add another 
adjustment, unless an untuned radio fre- 
quency transformer is used, which is un- 
desirable, and the tendency for coupling 
between stages is greatly increased. In 
an experimental model which was set 
up in our laboratory, it was found that 
by removing the tickler coil from an- 
other Regenaformer, or regenerative 
radio frequency transformer, and using 
the coil as an ordinary tuned r. f. trans- 
former, without regeneration, mounting 
at right angles to the other coils, the 
extra r. f. stage could be added. Due 
to the tendency for coupling, it was nec- 
essary to control the grid circuits of 
the two r. f. tubes with a potentiometer 
of the usual 200 ohm type, the grids 
being connected to the slider and the 
outside terminals of the potentiometer 
to the filament bus leads at the r. f. 
tubes. On account of the increased in- 
terstage coupling, a toroidal or balloon 
coil was used in the antenna circuit, with 
a .0005 mfd, condenser for tuning the 
secondary. The addition of the r. f 
stage increased the range of the set con- 
siderably, although control of volume 
on locals was difficult, and slightly in- 
creased interference from nearby high 
power stations was noted. For those 
who are experimentally inclined, how- 
ever, the addition of the r. f. tube and 
transformer is an. interesting problem 
and will probably aid those who are at 
some distance from the radiocast centers. 

The same type of question was asked 
about the improved Best superhetero- 
dyne, the expectation being that the ad- 
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By G. M. Best 


dition of radio frequency stages ahead of 
the first detector would increase dis- 
tance reception. If the experimenter is 
content with a single radio frequency 
stage, the transformer and system of 
coupling described by A. J. Haynes in 
February and July 1925 RADIO 
can be used ahead of the Best superhet- 
erodyne with success, but more than one 
stage is not practicable and will lead to 
complications in the form of instability. 
A notable failure in that respect is a 
multi-tube superheterodyne which em- 
ploys three radio frequency stages ahead 
of the first detector. By winding the 
radio frequency transformers with wire 
of such small gauge that the high fre- 
quency resistance was very great, and 
by placing the coils in completely shield- 
ed cases so that shielding losses were 
large, the set works. But that is all you 
can say for it, and it represents a large 
economic waste in the form of useless 
apparatus and wasted battery energy. 
The set performs about as well with all 
r. f. stages cut out and the antenna coil 
connected directly to the first detector. 
Experimenters are urged to improve 
their intermediate frequency amplifier 
and associated apparatus before thinking 
about adding radio frequency stages to 
the circuit. 

An example on the comments on re- 
cent superheterodyne articles which have 
appeared in RADIO are about as fol- 
lows: ‘Why did you use 5 4 tubes and 
3 ’99s, instead of all "99 tubes?” “Why 
not use all 4 tubes?” “Why did you 
switch from the transformers made by 
Whoosis to those of Whazzat?’, etc., 
etc. 

Statistics show that approximately 85 
per cent of all the sets in use employ 
storage batteries, so storage battery tubes 
were shown in as many of the sockets 
as was possible consistent with good re- 
sults. The use of three storage battery 
tubes, with their relatively high ampli- 
fication per stage, in the intermediate 
amplifier circuit results in tendency to 
oscillate, and require$ elaborate shield- 
ing to overcome, so that the dry cell 
tubes were used to obviate this trouble. 
If the set is to be operated from dry 
cells, then the 5 storage battery tubes 
can be eliminated and all 8 tubes con- 
trolled from the same filament rheo- 
stat. 

The question of what apparatus to 
use in a constructional article is always 
a serious one, and we try in a spirit 
of fair play to give all manufacturers of 
reputable apparatus a chance, so no one 
make of apparatus is continuously shown 
in successive staff articles where equally 
good apparatus of other manufacture is 
available. The fact that we use a cer- 
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tain make of apparatus in one of our 
sets does not mean that we think it is 
a better article than any other on the 
market, and hence we try to have as 
much variety as possible, consistent with 
a high standard of excellence of appar- 
atus used. If you have built a set ac- 
cording to an article published a year 
or two ago, and desire to incorporate 
improvements recently described, it is 
not necessary to discard all your old 
parts and buy an entirely new lot, but 
simply rearrange the apparatus according 
to the new layout, buying only such new 
parts as are absolutely necessary. 

“Should I junk my present air con- 
densers and buy straight line frequency 
condensers instead?’ was one of the 
prevalent questions. If you have semi- 
circular plate condensers of straight line 
capacity characteristics, you can equip 
them with one of the many excellent 
vernier dials now on the market, and 
obtain vernier ratios anywhere up to 80 
to 1, depending upon the brand used. 
One firm has even introduced a dial 
guaranteed to convert the action of a 
straight line capacity condenser to that 
of a straight line frequency condenser 
due to the peculiar action of the gears in 
the dial. Straight line frequency con- 
densers are straight only when used with 
an inductance coil of a certain specified 
value, so that the coils in your partic- 
ular set may not be suitable for the con- 
denser you contemplate buying, and you 
would be better off with your present 
condenser equipped with the proper dial 
control. At any rate, do not be stam- 
peded by innovations to such an extent 
that you throw away perfectly good 
radio apparatus. The new condensers 
certainly do separate the stations at the 
lower end of the wave band, and where 
you are building a new set and of ne- 
cessity will have to buy new condensers, 
it would be well to investigate the 
straight line frequency and wavelength 
types thoroughly. 

B battery eliminators are the topic of 
many questions asked, and these always 
lead to the discussion of 4 battery elimi- 
nation as well. To date, in my mind, 
the most successful 4 power unit is the 
one using a small capacity storage bat- 
tery in connection with a trickle charger, 
which operates continuously and floats 
across the battery, so that current is al- 
ways available without having to con- 
nect and disconnect a charger of high 
charging rate, and the expense of opera- 
tion is nominal. 

Many experiments are being conduct- 
ed towards the production of a thermo- 
pile, which consists of a large number of 
thermocouples placed in one unit, and 

(Continued on Page $3) 
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QUERIES 
REPLIES 


Questions submitted for answer in this department should be typewritten or in ink, written on one side of 
the paper. All answers of general imterest will be published. Readers are invited to use this service with- 


out charge, except that 25e per question should be forwarded when personal answer by mail is wanted. 


Is a milliammeter of any benefit, in the 
“B” battery lead of the Best Superhetero- 
dyne? | am told that the set can be 
better adjusted by the use of this meter. 
—R. P. D., Pueblo, Colo. 

The milliammeter is most useful in meas- 
uring the plate current of individual tubes 
when the set is first being tested out. Sev- 
eral commercial superheterodynes provide 
test jacks in the oscillator and 1st detector 
tube plate circuits so that adjustments of 
the plate and grid voltages, as well as the 
amount of coupling between the oscillator 
and 1st detector can be made accurately. 
The milliammeter can be temporarily con- 
nected in each plate circuit, and thus avoid 
the jacks, but reading the B current of the 
entire set is of little value except in special 
cases, and would not warrant the expense 
of the meter. 

In building choke coils for use in fil- 
ter circuits of “B” eliminators, what is 
the purpose of the air gap which is 
always recommended, at one end of the 
core?—J. R. F., Chillicothe, O. 

The air gap is to prevent saturation of 
the core. If the core were entirely closed, 
the direct current passing through the wind- 
ings of the coil would saturate the core and 
reduce the inductance of the coil to a very 
small value, making the coil useless as a 
choke. 

Please publish the cirguit diagram of 
the new Victor-Northern Electric Super- 
heterodyne.—H. B. V., Detroit, Mich. 

The circuit diagram of the Victor type 
R-41 receiver is shown in Fig. 1. This set 
is designed to use six peanut tubes, type 
R-215-A and two storage battery tubes type 
R-221-D, so that an arrangement of series 
and parallel filament circuits is necessary 
for economical operation from a 6 volt 
battery. Either a center tapped loop, or 
the antenna tuned circuit can be used with 
the double pole. double throw switch for 
changing the connections. 
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Fig. 1. 





Circuit Diagram of Victor Type R-41. 


Please publish a diagram of an impe- 
dance coupled amplifier for use with a 
crystal detector. I have the secondaries 
of two Ford spark coils which | would 
like to use as choke coils in this circuit. 
—J. A. M., San Francisco, Calif. 

The diagram you wish is shown in Fig. 





the transformers?—F. S. B., Oakland, 
Calif. 

Data for the construction of intermediate 
frequency transformers was given in RADIO 
some time ago, and is being reprinted here- 
with. The spools on which the coils are 
to be wound should be turned out of sea- 
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the first amplifier tube by means of a 
transformer, preferably of low ratio. You 
will require three stages of amplification to 
obtain the proper volume in the loud speaker, 
unless you use a tube having a high “mu” 
in the first stage, in which case only two 
stages will be necessary, the last tube being 
a power tube. If you use the high “mu” 
tube in the Ist stage, the C battery should 
be reduced to 1% volts. 

Kindly give the data for constructing 
the three intermediate frequency trans- 
formers used in superheterodyne work. 
If the tubes are chosen with character- 
istics such that each stage oscillates at 
the same point, as described in July 
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windings, one slot being % in. wide and the 
other % in. The slots are separated % in. 
and are % in. deep, the outside diameter 
of the spool being 2% in. and the inside 
diameter 1 in. A hole % in. wide should 
be drilled through the center of the spool, 
for the core. The primary winding should 
consist of 500 turns of No. 30 double silk 
wire, wound in the % in. slot. No particu- 
lar order should be observed in winding the 
coil, the wire being placed in a haphazard 
manner to reduce the distributed capacity 
effect. The secondary winding should be 
2100 turns of No. 36 single silk wire, wound 
in the ¥% in. slot. For the core material, use 
either a bundle of fine iron wires, such as 
No. 36 gauge, or a bundle of flat strips of 






Ovtovl 


74S v +%0v 





cp aerdtneaagamane 


silicon steel, not over three thousandths of 
an inch thick. Ordinary heavy transformer 
iron or silicon steel will not do and the 
thinner the laminations, the better the trans- 
former. Small lugs should be provided for 
terminals, the inside primary lead going to 
the plate, outside primary to the B battery, 
inside secondary to the filament and out- 
side secondary to the grid. The transformers 
do not have to be matched absolutely, but 
it is a good idea to have all three of them 
as near alike as is possible, in order that 
maximum amplification can be obtained. 

Would like to construct a long wave 
receiver for picking up the European arc 
stations. Please publish a diagram for 
such a receiver, with radio frequency am- 
plification—E. G., Fresno, Calif. 

A circuit diagram for two stages of r. f. 
amplification, detector and one stage of a. f. 
amplification is shown in Fig. 3. The Ist 
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mon fractions are used, they must be changed 
to a common denominator before they can 
be added. For example: 
2/34+3/4=8/12+9/12=17/12 
1/44+3/8+5/12=6/24+9/24+ 10/24=25/24. 

In direct current calculations, the recipro- 
cal of resistance is called conductance; like- 
wise the reciprocal of conductance is re- 
sistance. 

When several branches are connected in 
parallel, their joint conductance is the sum 
of their separate conductances. 

To find the joint resistance of several 
branches when their separate resistances are 
given, we must: 

1. Calculate the conductance of each 
branch (viz: 1~resistance). 

2. Add these several conductances to get 
the joint conductance. 

3. Calculate joint resistance (viz: 1--joint 
conductance). 
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r. f. transformer should be an iron core in- 
termediate frequency transformer such as is 
used in superheterodyne construction, and 
preferably of the 30 kilocycle type. The 
coupling between the 2nd r. f. tube and the 
detector may be a set of three honeycomb 
coils, the primary 500 turns, secondary 1250 
and the tickler 1000 for waves up to 25,000 
meters. A 10 to 1 ratio audio transformer, 
or one of the special 1000 cycle transformers 
designed especially for telegraph reception 
will give enough amplification so that only 
one audio stage will be necessary. 


LETTERS TO THE EDITOR 


Resistance Calculations 

SIR—I wish to call attention to an error 
in the Rapio Note Book on page 30 of the 
September issue of RApio. 

It is true, as stated, that “In the case of 
parallel circuits, where two or more re- 
sistances are connected between two points 
in a circuit, the joint resistance of the two 
or more is less than the resistance of any 
one of the branches,” but the remainder of 
this statement, viz.: The joint resistance “be- 
ing numerically, equal to their product di- 
vided by their sum,” is not true when there 
are more than two branches. 

To calculate the joint resistance of two 
or more resistances in parallel, one must 
know how to calculate the reciprocal of 
a number and how to add fractions or 
decimals. 

The reciprocal of a number is obtained 
by dividing one by the given number. For 
example, the reciprocal of 2 is 1-2 or %4 or 
.5, likewise: 

The reciprocal of 10 is 1/10 or .1 


“1/10 is 10 
~'s Se. 
“ <4 is % or .25 
“ Y is 4 
* wee + 


The reciprocal of a fraction is found by 
inverting the fraction, thus. 
The reciprocal of 5/2 is 2/5 

“ “ “ 2/5 is 5/2 

" 5 “1/7 is 7/1 or 7 
: 7 or 7/1 is 1/7 
_ Either common fractions or decimal frac- 
tions may be used as preferred. If com- 
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Fig. 3. Long Wave Receiver. 


This process may be expressed as a rule 
thus: 

1. Find the reciprocals of the several re- 
sistances. 

2. Add these reciprocals. 

3. Find the reciprocal of this sum. 

Joint resistance may be expressed alge- 
braically thus: 


ri r2 T3 
where R is the joint resistance and n, r2, ra, 
etc. are the several parallel resistances. 

Example 1. Find the joint resistance of 
three parallel resistances of 2/3 ohm, 2/5 
ohm and 1 ohm respectively. 

1--2/3=3/2; 1+-2/5=5/2; 1+1=1. 
3/24+5/2+1=3/2+ 5/2+2/2=10/2=5. 
1-5=1/5 ohm, ans. 

Example 2. What is the joint resistance 
of three parallel resistances of .1 ohm, .2 
ohm, and .5 ohm respectively? 
1-.1==10; 1+.2=5; 1+-.5=2. 10+5+2=17. 

1=-17—1/17 ohm, ans. 

I hope that my explanation will prove 
helpful to your readers. 

Yours truly, 
A. H. MARSH, 
Santa Barbara, Cal. 
SIR: , 

I have read with interest Mr. Frank 
Bowman’s discussion of antenna resistance 
on page 32 of your August issue. The dis- 
cussion is logically conducted and yet I fear 
that its conclusions must not be taken seri- 
ously. 

Mr. Bowman has fallen into the common 
error of making general conclusions from 
specific instances. Inasmuch as the figures 
on which his reasoning is based applied 
to only particular circumstances, the con- 
clusions should be limited in the same fash- 
ion, I do not think therefore that Mr. Bow- 
man is warranted in such an inclusive state- 
ment as “Therefore the best wave at which 
to operate an antenna lies between 50 per 
cent and 75 per cent of the fundamental fre- 
quency.” It would however be safe to say 
“For the sizes of antennas we have con- 
sidered, or at least for the particular sta- 
tions we have been talking about, it seems 
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likely that the best results will be gotten 

when working between 50 and 75 per cent 

of the fundamental wavelength.” 
ROBERT S. KRUSE, Hartford, Conn. 


LEADS ARE SEPARATED IN 
NEW DE FOREST “H” TUBE 


A new transmitting tube, in design the 
most radical departure from any tube ever 
placed on the market, is the latest achieve- 
ment of the De Forest engineering labora- 
tories. This makes possible the use of ex- 
tremely high voltages with no chance of 
flash over. Under this plan the tube’s ef- 
ficiency is not only increased, but the danger 
of breakdown or burn-out is reduced. 

In construction the “H” tube differs from 
the ordinary transmitting tube by having its 
leads placed like the four points of a 
cross, one out from either side,—and one 
top and bottom. This arrangement has 




















De Forest “H” Tube 


been found to be highly satisfactory, for ex- 
perience has proved that formerly when a 
heavy voltage whs applied to the plate, it 
had a tendency to jump over to the other 
leads unless they were sufficiently insulated, 
and even where extreme care was taken in 
providing for this insulation, the glass stem 
through which the leads were brought would 
act as a conductor. 

In construction, the new “H” follows the 
generai design of the Singer tube. The fila- 
ment operates on tungsten emission, draw- 
ing approximately 2.3 amperes at 10 volts. 

The tube has a normal output of 20 watts 
at a plate voltage of approximately 700 volts, 
but due to the unique teatures in its design, 
3000 volts may be applied to the plate with- 
out causing any breakdown or in any way 
shortening the life of the tube. The appli- 
cation of high plate voltages naturally in- 
creases the output of the tube and it has 
been found that with 2000 volts on the plate, 
the output varies between 150 and 200 watts, 
depending entirely on the circuit and to a 
large extent upon the necessary “C” bias 
which is used. The maximum safe plate 
dissipation is approximately 170 watts. With 
1200 volts in the plate no “C” battery is 
necessary. 

The tube, of course, is used for transmit- 
ting only and is sold to amateurs direct 
from the factory. The “H” is at present 
unbased, thus making it adaptable for any 
short wave experiments which may be con- 
ducted. When amateurs are working with 
extremely high frequencies, naturally it is 
desirable to keep all leads in the circuit as 
far apart as possible, and the construction 
of this tube now accomplishes this result. 
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HIGH FREQUENCY 
PROTECTION FOR THE 
TRANSMITTER SUPPLY 

By Epwarp W. Berry 


On wavelength of 150 meters and over, 
the usual filters consisting of a choke and 
several 1 mfd. condensers, arranged either 
in the g or T type of section serve a double 
purpose, for they act as a filter and also as a 
protective system for the plate supply against 
high frequency feed backs. With the advent 
of the shorter wavelengths and their corres- 
ponding high frequencies it has been found 
necessary to provide a better means of pro- 
tection both for the plate and filament sup- 
plies. 

This has been necessitated because the 
capacity of the windings of the large chokes, 














With the Amateur Operators 


This means that unless damaged the genera- 
tor will easily withstand the grounding of 
the frame and the negative terminal. 

In the case of the distributed winding 
type of generator with its low voltage field 
winding and high voltage compensating 
winding, or the separately excited genera- 
tor, in addition to the grounding of the 
frame and negative side of the high voltage, 
the negative side of the separate field should 
be grounded. In the case of the motor gen- 
erator the grounding should not be applied 
to the generator end alone but also to the 
motor. This applies to both a.c. and d.c. 
motors. Likewise in transformers or al- 
ternators one side of the primary or alter- 
nator lead should be grounded. 

If power is obtained from a public utility 
concern one side of the line will generally 
































small as this capacity may be, easily by- be grounded and any attempt at further 
passes the very high frequencies. Of course grounding will be both unnecessary and 
REC RFC Sitter 
“aTTNte- ‘aooketae, 
pee | 
| 
a | 
nec 
| | 
RFC | | 
e~-4 
—~ FC 
RFC 
H Se] 
a 
Fig. 1. R. F. Choke and By-Pass Protective i] 
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in the z or T type the final condenser across dangerous. If an inverted rotary converter 


the supply terminals tends to by-pass and 
short circuit the potential of the stray current. 
Bitter experience has proven that at 40 me- 
ters and lower damaging high frequency is 
apt to get into the windings of the generator 
or transformer by induction, caused either by 
the generator or the transformer being too 
close to the transmitter or by improper pro- 
tection of the feeding lines. 

In preventing high frequency feed back 
surges, remove the filament and plate sup- 
ply as far from the high frequency circuits 
of the transmitter as is practical, placing the 
generator in the next room or down cellar. 
Don’t use it as a prop for the shelf your 
tubes are on, for ridiculous as this may 
sound, the writer has found this in two 
stations that were trying to function on 40 
meters. In one station, after the third ar- 
mature had been burned out, the operator 
consented to move his generator to the other 
side of the room. 

Ground the negative side of the plate and 
filament generators, or in the case of the 
a.c. filament supply, the mid-point of the 
transformer secondary. If an untapped 
transformer is used the common point of 
connection of the plate and the filament sup- 
ply should be grounded. 
tage generator the series field should be con- 
nected directly to the negative side of the 
commutator. This permits the grounding of 
the frame of the generator without sub- 
jecting the series field to the full potential 
of the generator. 

In the case of the shunt field it is of course 
impossible to reduce the full potential of 
the machine between it and the generator 
frame. Generators of reputable make are 
insulated to withstand, and are actually 


tested at an alternating potential of at least 
twice the potential of the machine, the fre- 
quency of this test usually being 60 cycles. 
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is used either as a direct filament supply or 
as a source of primary supply for a trans- 
former, do not ground either a. c. terminal 
if it is of the tapped winding type, if no 
booster winding or bucking winding is used 
it will result in a dead short circuit of the 
supply lines. If an auxiliary winding of 
either the booster or bucking type is used 














protection. In the dynamotor the two nega- 
tive terminals should be bonded to the frame 
and grounded. Here again if the supply 
lines come from a Power Company great 
care must be taken to see that the proper 
line is grounded. 

Another method of protection is to place 
a condenser of approximately 1 or 2 mfd. 
across the windings of the generators, trans- 
formers and supply lines. These are at the 
present time in such common use that they 
are a familiar object, but there is, however, 
a laxity in their use in the primary side of 
transformers and at the motor terminals. In 
the old days when “rock crushers” were in 
style operating at wavelengths of 200 meters, 
they were to be seen in practically every sta- 
tion. With 40 meters in vogue at the pres- 
ent time, 9 out of every 10 amateurs would 
have difficulty in naming a main line pro- 
tective unit. With the low wavelength there 
is More reason than ever for the use of pro- 
tective devices in the primary side of power 
supplies. 

There are some places where it is not 
desirable to use condensers for protection of 
the high voltage supply, particularly at the 
very low wavelengths. Here the conden- 
ser across the line may be supplanted by a 
radio frequency choke in each line. Even 
with condensers across line the r. f. choke 
should also be used as an extra protection 
between by-pass condenser and the windings 
to be protected. To a great many this seems 
unnecessary so let me draw a little analogy. 
Supposing your auto became stalled on a 
small railroad siding. A train of a hundred 
freight cars comes down the main track. 
Ninety-nine of them take the switch all right 
and go down the main track but the last 
car breaks loose, splits the switch and starts 
down the siding. Does it make you feel 
any better or does it decrease the damage 
very much to know that only 1 per cent of 
trouble came the wrong way? That is just 
about the way I feel about a by-pass con- 
denser. It forms the path of least resist- 
ance along which 99.9 per cent of the high 
frequency will probably go, but it needs to 
be reinforced by a sign to stop that remain- 
ing .1 per cent of trouble, so that a r. f. choke 
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the result will be at least a burned out con- 
verter. 

A simple method to test the possibility of 
safely grounding the a. c. end of a rotary 
converter is to “light out” the circuit be- 
tween the collector rings and the commu- 
tator on the d. c. end. If any current at 
all can be passed from the collector rings 
to the commutator then the converter has a 
single winding common to both d. c. and 
a. c. ends and if the d. c. end is grounded 
by the Power Company the grounding of 
either a. c. terminal will result in the short 
circuiting of the d. c. supply every complete 
revolution of the armature. If on the other 
hand no current passes from rings to com- 
mutator, the converter has two separate and 
distinct windings for each end, and ground- 
ing one side of the a. c. end will be an added 
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should be placed in both leads between the 
windings and the condenser. If for the 
sake of getting down on the very low wave- 
lengths it becomes necessary to do away 
with the by-pass condenser, do so, but do not 
omit the r. f. chokes. 


The principal points for radio frequency 
choke protection are, in the grid leads next 
to the tube, in both filament leads, in both 
plate leads and in both leads of the pri- 
mary source of supply whether motor or 
transformer. At the ultra high frequencies 
it may be found necessary to dispense with 
the choke in the grid lead. The Meissner 
circuit with its separate and distinct grid 
and plate coils seems to have a natural pro- 
tection. Even here it is better to play safe 
and protect with r. f. chokes in plate and 
filament leads. 
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TRANSMITTING TALK 
By L. W. Hatry 


In selecting the number of tubes to be 
used in a transmitter, it is doubtful if more 
than three tubes will increase the energy 
output, on any wavelength within the 150- 
200 meter band. Unless operated on plate 
voltages much above normal! four tubes sel- 
dom give more power than three. In fact, 
it is a fair temptation to set the limit of 
the number of tubes in parallel to two, be- 
cause so little gain is experienced in using 
more, with the exception of the full-wave 
self-rectified transmitter, which allows the 
use of four tubes with noticeable profit. If 
the plate supply is connected in the normal 
manner and the tubes operated in parallel, 
a gain seldom shows with more than three 
tubes. 


Overloading the tubes in a multi-tube ar- 
rangement results in a slight gain, increas- 
ing with the wavelength, especially above 
250 meters. The best practice lies in using 
a couple of tubes with fair load, keeping 
them from showing more than a faint blush, 
and getting the advantage there is in the 
steady output so obtained. 

On the 75-85.7 meter wavelength band 
three tubes are not recommended, for they 
produce parasitic oscillations among them- 
selves on a very short wavelength, result- 
ing in heating of the tubes, and waste of 
power. This can be partially alleviated by 
miniature chokes as indicated by Fig. 1. 








GS 


Fig. 1. Use of Chokes in Grid and 
Plate Leads. 


These chokes are about % in. in diameter, 
of 10 turns each and wound with resistance 
wire. On the bands below 75 meters, no 
more than one tube should be used, for two 
tubes generally prove no better than one, 
and are often a detriment. The results of 
multi-tube transmission on these short waves 
are generally little distance, unsteadiness of 
note, bad tone and occasionally heating of 
the tube elements. 

As has often been mentioned we have a 
bad habit of overloading our tubes, result- 
ing in wave-change, warbling note, bad tone 
and harmonics. In fact, the Western Elec- 
tric Company owns a patent on a simple 
mechanism for the “Production of Har- 
monics With Overloaded Vacuum Tubes.” 

Many have noticed how you have to chase 
a fellow with the secondary tuning con- 
denser after he has been transmitting for a 
short time. This is caused by the heating 
up of the transmitting tube and its conse- 
quent change of capacity through expansion. 
The transmitting wavelength will often 
jump between two points about a third of a 
dial division apart. This occurs almost en- 
tirely with transmitters using more than one 
tube and if the owner of such a transmit- 
ter would take each tube out of the socket 
and then measure the wavelengths the trans- 
mitter emits with each tube individually and 
in its own socket, he might find a difference 
that would surprise him. It is this differ- 


ence that causes a swinging of the wave- 
length from that of one tube’s circuit to that 
of the other, which is the waveshift noticed. 
It is best to sacrifice a little to gain the ad- 
vantage of a wave that does not change, 
even though the change is slight and occurs 
only once each time the transmitter is used. 

Since the capacity of the tubes is relatively 
small, if we use as much shunt capacity in 
the primary circuit as we can afford, pos- 
sibly we can reduce the percentage of ca- 
pacity change due to expansion of the tube 
elements to a point where its effect on the 
emitted wave will be negligible. Therefore, 
it is good practice to use a primary shunt 
condenser, and we have another argument 
against the use of more than one tube, for 
the more tubes connected in parallel, the 
greater this deviation of tube internal ca- 
pacity will become because it places the in- 
ternal capacities in parallel. 

The maximum capacity of the variable con- 
densers used in the antenna circuit of the 
transmitter need not be very great. Using 
a set on the 150-200 meter band of wave- 
lengths requires antenna condenser capacity 
not greater than 200 micromicrofarads. 

The band of 75-85.7 meters calls for no 
greater capacity than 100 micromicrofarads, 
which is somewhat greater than necessary 
but there is convenience in having the ex- 
cess capacity available. On the bands below 
this, a maximum capacity of 50 m. m. f. is 
required, and at 20 meters you can general- 
ly get along with even lower maximum ca- 
pacities. 

Let me take a rap at the use of more 
than one variable condenser in the antenna 
circuit. It was sensible in the days when 
we used conductively coupled sets because 
there was a reason for it, but is not sensible 
now that we use inductively coupled sets, 
and so far as I can see, it defies analysis 
to find a reason. The only result of so us- 
ing two condensers is to reduce the effective 
capacity of each, as they are in series, and 
to add another tuning control. The two 
condensers may both be put in series in the 
aerial lead instead of one in the aerial and 
one in the counterpoise, with equal results. 

Receiving condensers prove OK in trans- 
mitters up to 25 watts. At high voltages, 
sparking will occur, and this can be partly 
overcome by using as much capacity as pos- 
sible, reducing the amount of helix included 
to the minimum without sacrificing effective- 
ness. 

This is true of the primary circuit shunt 
condenser. The smaller the amount of coil 
that it shunts, the lower the voltage across 
the condenser. This effect is partially due 
to the ration between the amount of coil in- 
cl: ded and the amount present, which is a 
recuction ratio, and partially due to the fact 
th»t a condenser, as its capacitv is increased, 
tends to decrease the voltage present across 
its terminals. There need be little worry 
as to the amount of helix included b~ the 
variable condenser in Fig. 2. Include what 
is necessary, trying fnore than one choice 
of helix turns until satisfied. All of the 
schems of Fig. 2 »rove similar in actual 
results, although that of A is generally best 


\ 
} 





because the rotary plates are at ground po- 
tential. 


There is no need for difficulty in shifting 
from one wave-band to another, and every 
amateur should have two separate wave- 
lengths, one to a waveband. Assuming, for 
the sake of illustration, that you have a set 
that is intended to work on 150 meters. If 
it uses the coupled Hartley, (electromagnetic- 
ally coupled) it can be used on the 75 meter 
wavelength as well, just half the 150. The 
Hartley, is mentioned because it is the most 
common circuit in use. The antenna cir- 
cuit helix must be large enough to tune to 
150 meters, which size is difficult to specify 
since antennas differ so much. At any rate 
figure on from 10 to 15 turns of coil on a 
4 in. diameter. The primary circuit, on 
the contrary, is kept at a size just right to 
tune to 75 meters without a shunt condenser. 
Then with a shunt condenser the primary 
transmitting circuit is tuned to 150 meters 
by the usual method of reading resonance by 
maximum antenna current. To shift from 
150 to 75, tune the primary by disconnecting 
the condenser and changing a clip if neces- 
sary. Couple on the antenna circuit and it 
will be worked at its second harmonic or 
half the wavelength to which it is tuned. 
The primary circuit helix needs to be about 
20 turns, 4 to 6 inches in diameter, of the 
usual types of strip or wire. 


The same process is followed for opera- 
tion on 80 and 40 meters, or any wavelength 
within the 75-85.7 meter band and its half. 
The difference comes in the size of the pri- 
mary helix, which must be small enough to 
cover the half wave without condenser as- 
sistance. The antenna is either cut down, 
or made small enough at first, to work a 
short distance below the fundamental on 80 
meters, or the 150 meter antenna can be 
worked at the 2nd and 4th harmonics. The 
primary for 40 meters is about 12 turns on 
a 6 in. diameter, but no matter the amount 
required, it is a good idea to remove the 
unused portions. Then, to tune to 80 meters 
wavelength, the primary is shunted with a 
condenser of suitable size. 


The change from 40 meters wavelength to 
20 meters can be similarly made although 
it is a less effective change where the fre- 
quency is so high. The trouble lies in the 
fact that the capacity necessary for the wave- 
length change will be rather excessive for 
the 40 meter wavelength. 


For the change from 75 to 150, the pri- 
mary shunt variable condenser will need 
a maximum capacity in the vicinity of .00015 
mfd. and for the changes on the lower bands 
a variable condenser with a maximum ca- 
pacity of .0001 is about right. In either 
case the condenser will work with greater 
ease if some sort of vernier dial is used for 
controlling it, as its resonance point is 
generally both sharp and critical. 

Choke coils for the transmitter as ordi- 
narily wound, are large enough to work 
from wavelengths of 200 meters down to 
possibly the lower wavelength of the 40 
meter band, but when one gets below 40 

(Continued on Page 64) 
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Fig. 2. Methods of Connecting Primary Condenser. 
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SECOND PACIFIC DIVISION 


A. R. R. L. CONVENTION 
By Wattace S. Wiccins, 6CHZ 


Accompanied by shrill calls on whistles, 
auto horns and musical (?) instruments, the 
Second Annual Convention of the Pacific 
Division, American Radio Relay League, was 
held with all enthusiasm at Santa Ana, 
Calif., October 2, 3 and 4. The convention 
accomplished several things of importance 
to those of the division and others of the 
league. Among the speakers were Com- 
mander Hooper, late chief of radio opera- 
tions, Pacific fleet; Col. J. F. Dillon, super- 
visor, 6th Radio District of the U. S.; Lieut. 
Fred Schnell, U.S. N.R.F.; Ed Willis, U.S. 
N.R.F.; Mr. A. H. Babcock, director, Pa- 
cific division; Hugo Benioff, Lick Observa- 
tory; Prof. Karl Strem, professor of physics, 
Whittier College, and M. E. McCreery, man- 
ager Second Section, Pacific division. 

The convention opened on Friday, with 
registration in the morning and the traffic 
meeting in the afternoon. The question of 
wavelengths, removal of the Hartford head- 
quarters of the league to Chicago, and the 
establishment of a centrally located station 
for headquarters’ use to broadcast latest 
dope on league matters, were some of the 
points taken under consideration. At a later 
meeting, it was unanimously voted that the 
trafic department of the league should be 
moved to some centrally located point as an 
experiment. 

At the meeting on the evening of the 
same date, the convention was officially 
called to order by Dr. J. E. Waters, pre- 
siding chairman, who extended a formal 
welcome to all those present in behalf of the 
Orange County Radio Association, and in- 
troduced Col. J. F. Dillon as the first speaker. 
The colonel reviewed the activities of the 
A.R.R.L.and stated that California as a 
whole was one of the smoothest running 
states in regard to radio activities in the 
country. He attributed this fact to the co- 
operation of the amateurs in the state and 
said that “an organization is just what 
the members make it, and concerted action 
by all of its members is required for the 
success of the organization.” In concluding, 
Colonel Dillon said that international radio 
communication was a highly important 
factor in peace relations for the future, in 
















ploration. 


which the amateurs of today would share. 
It might be noteworthy to mention here 
that this fact was again taken up and even 
enlarged upon by Commander Hooper in his 
speech after the banquet. 


Other speakers of the evening were Lieu- 
tenant Schnell and Ed Willis. Lieutenant 
Schnell gave a highly interesting account of 
his entire cruise to Australia as officer in 
charge of “NRRL,” with many entertaining 
details. Need it be said that those of us 
attending the meeting of that night will long 
remember the details of the elephant epi- 
sode at Hawaii, or the “spots” and the 
“pubs”? Other high spots of the story will 
also be remembered; of the superior opera- 
tion and ability of the short wave sets 
over those of the standard navy type; of 
the surf board riding at Waikiki (Hi!) ; 
of narrowly missing a very long swim when 
there wasn’t a light on board; of the char- 
acter and impressions of the Aussies and 
their stations; of the meetings of Anzac 
hams with noise being “conspicious by its 
absence” (exactly the opposite of an Ameri- 
can meeting); of the experience with “mal 
de mer’; of the audibility of American 
ham stations and the unusual and extreme 
audibility of 6CGW and 6BUR; of this idea 
of “sync” notes being best by far (QST hw? 
1!*??); of the various difficulties experi- 
enced throughout the cruise and their mast- 
ery. We could go on giving many details 
of the interesting experiences of Lieutenant 
Schnell, but lack of paper forbids. You 
should have been there! 

Ed Willis, who operated one of the navy 
sets on the cruise and who is also known 
as the operator of 6TS, outlined the ad- 
vantages and purpose of the U. S. Naval Re- 
serve Force as an organization for the pre- 
vention of war. His speech was interesting 
and wel} received. More power to the 
U.S.N.R.F.! 

Saturday morning was occupied by ham 
fests, a parade and a code contest. The 
latter was based upon correctness of trans- 
mission and rhythm in sending. The con- 
test was won by Lester Picker, 6ZH, the 
well known operator at San Ysidro, Calif. 

At the afternoon technical meeting Mr. 
Hugo Benioff was introduced by E. de K. 
Leffingwell, prominent southern California 
amateur and formerly active in Alaskan ex- 
Mr. Benioff told of his experi- 
ences and activities in seismological 
work and talked on the subject of 
the application of radio knowledge by 
the amateur to future life work. His 
talk was exceedingly interesting and 
educational. 

Following the talk by Mr. Benioff, a 
paper was read by L. Elden Smith, 
(Continued on Page 81) 




















Mast erected by 6EA and 6EB, 

Seefred Bros., Los Angeles, Calif., 

with help of 6MH, 6KI, 6BRA, and 

6BVG; 101 ft. high in 3 sections 
with 20 ft. laps. 
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ARD 





SRY, Sullivan, Ohio 


By 

A-2cs, 2yh, 3bq, 3tm, 3yx, 5ah, 
5bn, 9dr, B-4rs, F-866, 8ct, 8fq, 8jct(?), 
8yor, G-2nm, on fone, 2nb(?), 2kf, 6rm, 
6tm, HU-fxl, kfuh, 6aff, 6buc, I-1co, 
M-xda, 1g, 1j,(?), 1x, laa, laf, N-Osv, PR- 
4rl, 4ur, Q-2lc, 2mk, S-smzs, U-6az 6dh, 
6li, 6nw, 6sk, 6wt, 6aao, 6agk, 6amm, 
6aqp, 6asv, 6bas, 6bbv, 6bvq, 6bvs, 6cah, 
6sca, 6dag, 6dam, 7lu, 7ly, 7uj, Tuv, Taek, 
Z-lao, lax, 4ag, 4al, 4as, 4av, Misc-6zac, 
ane, pkx, Vmg, naj, npm, npu, acgi, nedj, 
nisq, nrrl, nve, wap, wnp, wvz. Pse QRA 
these—fw, f8z, sc3, 99x, nqgl ??7? u8sRY 
has big list of foren QRA’s, send me ones 
u want and I wl be glad to heap u out. 
QTC? 


By Albert E. Scarlett, Jr., 23 Ceoley 
Place, Mount Vernon, N. Y. 

U. S. A.: 6agk, 6aij, 6amm, 6ewi, 6cew, 
6che, 6cka, 6ctv, 6dai, 6dh, 6vr, Tug, Kel. 
Canada: 5he. Panama Canal Zone: nisr, 
99x. New Zealand: lao, 2ac, 2aq, 2xa, 4aa, 
4ag, 4ak, 4al, 4ar. Australia: 2bb, 2cm, 
2cs, 2ds, 2ij, 2lo, 2tm, 2ui, 2yi, Sef, 3tm, 
38xo, 3lm, 3yx, 5ah. Java: Dutch East 
Indies: ane. Argentina: afl, bal, cb8. 
Samoa: 6zac, npu, nrrl. Tahiti: nrri. Ha- 
waii: npm. Meaico: laf, 1b, 9a, xda. 
Brazil: la. France: 8ct, 8gs, fw. Off 
Africa: sgc. Greenland: wap, wrp. Cuba: 
2ic, 2mk, nve. Germany: aga, pof. Hol- 
land: pemm, pceuu. Porto Rico: 4kt, 4rl, 
4sa. England: 2kf, 2kz, 2nm, Sby, 5dh, 
5nn, 6rm, 6tm. Pacific Ocean: nisr, nisv, 
numm, Unknown: ftj, jb. AM heard on 
80-ft. indoor antenna. All six continents 
during September. 








At 9WF Nunn-Landon Co., Milwaukee, 


Wis. 

All 40 meters broad dalite. laep, lbg, 
lef, Imy, 2acs, 2adu, 2awf, 2cxl, 2ry, 3ade, 
3jo, 31d, 3io, 4aad, 4aal, 4ee, 4km, 4fp, 4g], 
4mf, 4si, 4tn, 5atf, beh, 5ft, ole. 5oq, 5qh, 
but, 6bq, 6ccp, negl, wve. ght: labn, 
latg, laff, layl, lbad, 1bzp, 1dl, int, 1se, 
1xu, lza, 2aky, 2bir, 2csa, 2buy, 2bwa, 2ku, 
Hn 4aae, 4wj, 5aav, 5akl, Sarh, 5bapm, 
5uk, 6aut, 6bvy, 6cnh, 6csw, 6csr, 6jp, 611, 
Meg 7ij, wiz, naj, nisr. French 8dp. Can.: 
ar. 





By 6AE 4409 So. Harvard Bivd., 
Los Angeles, Calif. 
U. S.: lang, lbge, 1fx, 2brb, 3cxl, 3heg, 
4bv, (4do), 4fl, 4iv, 4iir?, 4rm, Saav, 5adl, 
5ado, 5aid, 5aj, 5he, 5asd, 5asv, Same, 5aks, 


5atx, 5uk, 5akn, (5amw), (7uj), Tuv, 7rl, 
Taek, Tya, 8ay, 8bf, 8cau, 8cwk, 8geq, 9aey, 
(9bht), 9bez, (9bwb), 9bpy, Mbgey, Y9bn, 
9ben, 9cfy, 9dng, 9czz, Idec, Y9drd, Yeae, 
9cip, 9xn, 9zk. Hawaiian: (6ajl), 6aff. 
Canadian: 5ef, 5g0. Mexican: laa, 1k, Ix, 
9a. Kamiloa: Kfuh. Naval: Npm, nkf, 
napg, npu. Others: Ane. 





By 1ADW, 44 Stone St., Danbury, Conn. 

3aer, 3aev, (3afw), (3agd), (Sala), 3avn, 
3axs, 3bel, (3bit}), (3blc), (3blp), 3bss, 
3cdv, 3iv, 3mk, (3pt), (3qy), (3sb), 3sk, (3ug), 
4aif, 4ev, 4ht, (4hw), 4lv, 4nb, (4rw), 4rz, 
4sa, 4sc, 4tg, 4tv, 4uk, 5adv, Sail, 5ann, 
5apm, (5aqn), (5awf), 5he 6aij, 6ess, 8ac, 
Sawa, (8arw), 8baq, (8bay), 8bez, (8bdz), 
8bgen, &8bhm, 8bjz, 8bpv, (&8bto), 8edv, 8ced, 
8cef, 8ckp, 8cnx, (8cuk), 8cyd, 8ddj, (8dfo), 
(8dme), 8dmz, 8dgl, 8dgp, (8dpe), G8eu), 
(8qb), (8rt), (8wh), 9adk, 9adx, 9agip, 
9agu, 9avi, (9asx), 9atv, 9bak, 9bex, 9bdh, 
9beq, 9bfg, (9bgi), 9bgew, 9bmm, YIbno, 
9bob, 9bsp, (9bwi), 9bxe, Icii, (9cjw), 9cpp, 
9erf, 9Icvf, 9cwo, 9dac, 9dbz, (9dde), 9dgew, 
9dix, (9dkc), 9dm, (9dol), $dry, 9%dte, 
(9egz), 9Yeji, Yok, 9ri, 9za, 9zt. Canadian: 
2bv, (3fu). All cards qsled. Qrk ladw 
on 80 and 40 meters? 





By E. 0. Knoch, 6BJX, 2823 East Oth St., 
Los Angeles, Calif. 
Australia: 2cm, 2ds, 2jw, 2lo, 2yi, 3bd, 
3bv, 3ef, 3ju, 3kb, 5ah, 5bg, 5da, Gag. Can- 
ada: 4gt, 4ef, 5go, 5gt, Shp, 9ck. Chile: 
21d, 9tc. Hawaii: 6aff, 6buc, 6def. Mexico: 
laa, laf, 1b, 1k, 9a. Philippine Islands: 
lau, lew, ihr, najd, nirx, nugg. Porto 
Rico: 4sa. Cuba: 2mk, Samoa: 6zaa 
New Zealand: lao, lax, 2ac, 2ae, 2xa, 4ak, 
4ar, ane, kfuh, *kudg China,* naj, napg, 
nedj, nisr, nisy, npm, npn, npo, rpu, nrrl, 
numm, nve, wap, whw, f8z, fxl, jb. 


(Continued on Page 42) 





The Aero-coil oscillator for superhet- 
erodynes is one of a number of applica- 
tions of an air-space-wound inductance 
for use in circuits carrying radio fre- 
quencies. The special winding employed 





requires no binding material or form to 
be ruggedly self-supporting, aside from 
the bakelite end-rings and cross-pieces. 
It is claimed to have very little distrib- 
uted capacity and very low high fre- 
quency resistance so as to give most 
efficient results. 


The Thorola reproducing transformer 
has a 3 to 1 ratio and gives a practically 
traight line voltage amplification curve 

; over a wide range of audio frequencies. 





it is well-shielded to eliminate magnetic 
interaction between stages and has a 
silicon steel core designed to minimize 
magnetic leakage. 

The Precision “B” power unit is a com- 
pact battery eliminator housed in a bake- 
lite cabinet 6%x5x8% in. This is an 
electrolytic rectifier with electrolytic con- 
denser, both placed in a sealed container 








so as to be non-spillable. It gives adjust- 

able detector plate voltage up to 45 and 
: amplifier voltages from 45 to 120. It is 
i low in first as well as operating cost 
and supplies as many as eight tubes with- 
out noticeable hum. 


on ontiene 


40 
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The Philco socket power unit is sup- 
plied in three types, “B” to replace B 
batteries for any radio set, “A” to sup- 
ply filament current at 5 or 6 volts to 
sets having storage battery tubes and 
“AB” to supply both filament and plate 





current to 3-volt dry battery tubes. It 
consists essentially of a storage battery 
of proper voltage with a trickle charger 
so that it may be plugged into a lamp 
or wall socket to supply all the current 
requirements of a radio set. 


The Exide radio power unit is a com- 
bination of a 4 or 6-volt storage battery 
with a trickle-charger which is kept con- 
nected at all times while the radio set is 
not in use to the 110 volt a. c. house cur- 
rent lines. A compact metal housing fin- 





ished in a mahogany color accommodates 
both battery and charger. An unusually 
large space is provided above the top 
of the battery plates for excess electro- 
lyte to compensate for that lost by evapo- 
ration and charging. The charger is a 
vacuum tube rectifier. 


The King Quality Cord tip jack does 
away with the necessity of a special 
phone plug or front panel binding post 
by providing a panel-mounted jack that 
gives positive electrical contact for all 





standard phone tips. It can be furnished 
with a pair of red and black insulating 
washers to indicate polarity. This device 
will also be found handy in general ex- 
perimental work and for connecting bat- 
teries. 
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The Camfieid Bull Dog Grip socket is 
designed to take three different types of 
tube bases. The Navy standard base, 
the new X storage battery tube base and 
the new X dry battery tube base are 





all interchangeable in this socket without 
the use of an adaptor. The heavy phos- 
phor bronze contact springs grip the 
prongs on all sides so as to give good 
electrical contact. 


The Van Horne 3VA tube is designed 
to give the amplification produced by 
the 201-A type storage battery tube, with 
lower filament power consumption. The 
tube requires 3 volts on the filament, and 





has an amplification constant of 6.5. It 
can be used to advantage in circuits 
where ordinary dry cells tubes do not 
give sufficient volume. 








Supremacy 


N EVERY industry there is some one product 

that by sheer merit and outstanding quality 
and performance is accepted as the standard by 
which other products may be judged. 
In the Radio Industry it is the Mu-rad Transcon- 
tinental Receiver. In this great Radio Receiver, 
for the first time, unmatchable tone-quality, abso- 
lute selectivity, extreme distance and simplicity 
of tuning have all been perfected. 


Only One Dial to Tune 


Aside from its pure, natural tone, the most re- 
markable feature of the new Mu-Rad is its One 
Dial Control. 


MU-RAD RADIO CORPORATION 
factory : Sales Offices : 


Asbury Park, N. J. Newark, N. J. 


Write Dept. G-4 
for Literature 





Tell them that you 











at to:give radio fan 


Give him a two-ampere Tungar if he has a 
storage battery of any kind. It will charge 
all his radio batteries and his auto battery, 
too. 


Or, for bigger jobs, give him a five-ampere 
Tungar—built to do the same work but to 
do it more than twice as fast. 


Every man who has a storage battery 
wants acharger. And every man who wants 
a charger wants the original General Electric 
bulb charger—the Tungar. 


The Tungar is a G-E 
product, veloped i: 
the Research Labora 
tories of General Elec 
tric. 


The new Tungar char- 
ges any make and size 
of storage battery: ra- 
dio” A” and auto bat- 
teries, and ‘'B” batter- 
ies as high as 96 volts 
in series. 











Prices 
Two ampere size $18.00 
Five ampere size $28.00 é iat? sag 
60 cycles. . 110 volts Merchandise Division 


General Electric Company, Bridgeport, Conn. 


Tungar—a registered trademark—is found only 
on the genuine. Look for it on the name plate. 


GENERAL ELECTRIC 




















A Handy Tool for 
Electricians, Radio Fans and Mechanics 


This rugged litle tool not only makes accurate loops or 
eyes for No. 4, 6, 8 and 10 screws, but will make either 
sharp or easy radius right angle bends, and the sharp cutter 
will cut the toughest wire as well. 

It is drop forged of the very best steel and carefully tem- 


pered in oil. Retails for $1.25 


Dealers and Jobbers send for full information. Desirable territory still open. 


THE GOYER COMPANY 


_ Willimantic, Conn., U.S. A. 


| 











Tell them that you saw it in RADIO 





CALLS HEARD 
(Continued from Page 39} 


By 6AMM, San Jose, California, Reute 2, 
Box 124 

laac, laao, laf, lafn, lajp, lajx, lalw, 
lamd, lana, lang, laqm, lare, lasu, latk, 
lawe, laww, laxa, layn, lbdh, 1bdx, 1bes, 
lbga, 1bkq, lbvs, ici, lcit, lemp, lcmx, 
leqm, ida, ler, 1fx, 1ga, lii, ljw, 1kr, 1lw, 
low, 1pl, 1py, irr, 1xz,lyb, lyd,lyz,1zt, 2aan, 
2aay, 2acl, 2acp, 2ad, 2aet, 2afn, 2aif, 2aij, 
2al, 2amj, 2aqh, 2atf, 2bbx, 2bck, 2be, 2bgi, 
2bag, 2bk, 2bqb, 2bqe, 2bqu, 2brb, 2bsc, 2by, 
2cee, 2cel, 2cgi, 2clg, 2cpa, 2cpk, 2crp 2cuk, 
2evf, 2czr, 2dd, 2fb, 2g¢k, 2kx, 2le, 2pk, 2qh, 
2rk, 2zv, 3adu, 3aew, 3aih, 3alx, 3apv, 3auv, 
3awa, 3bb, 3bdo, 3bms, 3bnu, S8bpp, 3baqv, 
3brb, 3btl, 3buy, 3bva, 3bwj, 3bx, 3che, 
3che, 3fz, 3gc, 3hg, 3hh, 3hj, 3hs, 3kf, 
3kz, 3ll, 3lr, 3mf, 3o0t, 3qt, 3sf, 3te, 3tj, 3tp, 
3tr, 3vx, 3wb, 4wn, 4wo, 3xi, 3xm, 4af, 
4au, 4bk, 4cu, 4dv, 4eb, 4fz, 4gu, 4io, 4jr, 
4ku, 4rm, 4tj, 4tw, 4uc, 5ac, bacl, 5acm, 
5aec, 5agl, 5agn, Sagv, 5ahr, baic, 5alj, 
5alz, 5bx, 5co, 5cv, Shi, 5in, 5jf, 5ke, Shy, 
5nq, 5ph, 5ql, 5uk, 5vg, 5wi, 5zv, 8aa, 8aal, 
Saba, 8abs, 8acm, 8ago, 8ah, 8aj, 8akj, 8ale, 
Salf, 8aly, 8anb, 8apr, 8ase, 8atr, 8aub, 
Saul, 8avd, lawa, 8axk, 8ay, 8ayu, 8ayy, 
8baj, 8bbi, 8bbl, 8bep, 8bfb, 8beg, 8ben, 
Sbmt, 8bnh, 8bpu, 8bqa, 8bss, 8btl, 8bvr, 
8byn, 8bze, 8bzy, 8caz, S8cci, 8cdt, 8ced, 
Scei, 8chk, 8cjq, 8cmt, 8coi, 8cse, 8ex, 8dal, 
8deb, 8dgp, 8dkj, 8do, 8dq, 8fn, 8fu, 8gz, 
8ke, 8ks, 8le, 8mb, 8pl, 8rj, 8ry, 8sf, 8tr, 
8uk, 8vo, 8vq, 8wo, 9aby, 9adk, 9Yafr, 9ahd, 
Qaif, 9aio, 9akk, QYalt, 9amx, 9and, 9anh, 
Saob, 9aod, Yaoi, 9aoo, Yapz, Yaqu, Yasv, 
9asw, 9Yato, Yaub, 9avj, 9Yaxs, 9Yazn, 9bbij, 
9bey, 9bdf, S9bdt, 9bdu, 9bfp, 9bht, 9bhy, 
9bhz, 9bis, 9bji, 9bjj, 9bku, Yblo, 9¥bm, 
9bmv, 9bmx, 9bna, &Sbnd, 9bnk, 9bob, 9bod, 
9bof, 9bok, 9bpb, 9bpm, Ybrt, Ybsc, Ibvz, 
9bwaq, 9bwu, 9bwv, Ibwx, 9bxb, Iedv, 9cea, 
9cfu, 9com, 9csg, Ycuc, Ycun, Ycuo, Icvn, 
9cvo, 9cvr, Icvs, 9cwz, Ycxx, Ycyk, Icyx, 
9dad, 9db, 9dct, 9ddk, 9ddp, 9dej, 9del, 9dez, 
9dge, 9dka, 9dlc, 9dmj, 9dqu, 9dkt, 9dum, 
9dvi, 9dxl, 9dyt, Yee, Yeet, 9efz, 9egg, Yegh, 
9eih, 9eig, 9eji, Yejn, Yeli, Yell, 9elq, Yely, 
9es, Yet, 9fj, 9fk, 9jh, 9kh, 9la, 9mf, 9mi, 
9mm, 9mn, Y9nv, Yoa, Yoo, 9pn, 9rt Yru, 
9tv, 9uq, 9vc, 9vd, 9vk, 9xa, 9xn. Will qs 
gladly but am qrw in school se the qsl 
may be delayed. 





By 2BUY, 213 9th Ave., Boadley Park, N. J. 

4aj, 4ar, (4cu), 4dk, 4du, (4eg), (4er), 
(4fl), (4fm), 4g@w, 4he, 4io, 4it, 4jj, 4ku, 
(4kw), 4mi, (40a), (4o0y), 4pi, 4pz, (4rm), 
4rx, (4ry), 4ts, (4tv), (4tx), 4ua, 4uk, 4ur, 
tux, 4uz, 4vf, 4vl, 4vs, 4wb, (4xe), 4aae, 
(4ask), 5ac, 5baj, (5ax), (5aab), 5aaq, Saav, 
5acf, 5adz, bafb, 5agn, Sail, 5akl, 5akn, 
5akz, 5amk, b5aph, 5apm, bagi, 5asv, 5aua, 
(5atp), 5atx, 5co, (5eh), 5ft, bgaq, (She), 
(Shy), 5jf, (51g), 5ms, 5nq, 50q, 5ov, Spa, 
(5qa), 5qs, Srg, 5ux, 5va, 5ve, Svl, 5wa, 
(5yb), 5yd, 5zai, Gabe, 6afg, (6agk), 6ahp, 
(6aiv), 6ajm, 6alo, 6amm, 6aqp, barx, 6ban, 
6bau, 6bbv, 6bgo, 6bev, (6bhz), 6bil, (6bjd), 
6bjx, 6bmw, 6bur, 6bvf, 6bva, (6bvs), 6cbb, 
6cbj, 6cgzo, 6eew, (6cix), 6ciz, 6cnh, 6cns, 
6cpf, 6crf, (6css), 6csw, 6cto, 6dab, 6dag. 
6dah, 6dao, (6dat), 6dax, (6ct), 6dh, 6ea, 
6er, 6ew, 6fa, Ghu, 6nx, 6qi, 6ut, (6vc), 
6xat??, 6zam??, 7df, (7ek), 7uj, 7uz, (S8aub), 
9ads, 9apm, 9baf, (9bcn), (9bez), (9bmx), 
(9bnd), 9dkv, 9dvl, 9ded 9ix, Yoo, 9zc. For- 
eign calls heard. Australia: 2ds,2yi. Bel- 
gium: (4yz). Brazil: lab, 2sp. Canada: 
lam, lar, (leo), (2ax), 2fo, S8az, (3en), 
(8ach). Denmark: Tec. England: 2cc, 
212, 2nb, 20d, 5bv, 5dh, 51f, mo, 61j. France: 
(8dp), 8fq, 8gn. Hawaii: 6ajl (heard send- 
ing news of missing airmen). Holland: 
Pecuu, pell, pb3. Mexico: laa, laf, 1b, 
le, (1k), (9a). Porto Rico: (40e), (4rl), 
(48a), 4kt, 4ky. Cuba: 2lc, 2mk. New Zea- 
land: 4ak. Miscellaneous: Fw, km, xal, 
af3 (Africa??) nism, nisp, 6isr, sgc, wny, 
(wap), (negl), (nve) (at Panama), nrrl, 
99xqra??, npg, wyd. Use one 50 watter 
hr. 120 watts input, antenna current .1 
of an amp. 38 meters. Just got 500 cards 
printed so all qsl’s answered is appre- 
ciated qrk, 2buy???? qsl pse!! 





By 6CIX 

U. S.: laao, laci, laep, (lajo), (lalw), 
lang, (lare), 1bgq, libgw, ler, int, ipl, 
lux, ixa, ixu, 2bby, (2buy), 2cty, 2ds, 
(2ha), 2lu, 2wr, 3awa, 3bct, 30t, 3vx, 4fg. 
41l, 40a, 4rg, 4rm, (4si), 4tt, (Savi), 8bpl, 
8bqi, 8enl, 8enl, 8cyi, 8eq, Spl, 8nk, (8sf), 
Argentina: afi, cb8. Australia: 2bb, 2bk, 
(2dy), (2ij), 2iw, 2tm, 2ws, 2yi, (3bd), 
(3bm), 3bq, 3ef, (3tm), (3yx). Canada 
4fv. Chile: 6u, 9te. England: 2sz. Guam: 
npn. Hawaii: fxl. Japan: laa.:Mexico1b, 1k, 
ix. New Zealand: lao, lax, 2ac, 2ak, 2re, 
2xa, 4ag, (4ak), 4al, 4am, (4ar), (4as). 
Philippines: lhk, npo. Porto Rico: 4rl. 
Samoa: 6zac. Others: kel, kie, wiz, wan, 
wqo, naj, nkf, nedj, nisr, nisv, nrri, 
(numm), 


(Continued on Page 93) 
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I, too, can now 
enjoy radio” 
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‘Radio Set for YOU 


Y PERFECTING, in the new 

5-tube WAVE MASTER, a 

new kind of selectivity, the 
Kellogg Switchboard & Supply 
Company has given a new defi- 
nition to that much abused word. 
No professional skill is required 
to tune the WAVE MASTER. 
A person who has never before 
touched a radio receiver can in- 
stantly bring in desired stations 
clear, “sweet” and strong. 
With its single Selector dial, the 
WAVE MASTER gives you 
what otherwise you can get only 
by using NINE separate receiv- 
ing sets of any other types, each 
one differently adjusted. 
For each point on the Wave Zone 
Separator, you find onthe Station 
Selector dial an entirely different 
group of broadcasting stations. 


Think of the greater selectivity! 
Think of the wide separation of 
stations in any one of the nine 
wavelength divisions. Think of 
the freedom from interference 
and the crowding so common 
on the dials of ordinary sets. 


For 28 years the Kellogg Switch- 
board & Supply Company have 
been makers of precision tele- 
phone instruments, switch- 
boards, etc. Kellogg high-grade 
parts have been favored by ex- 
pert and professional designers 
of receiving sets since the begin- 
ning of radio. 


Write us for the name of your 
nearest dealer. We will also send, 
on request, a complete explana- 
tion of the WAVE MASTER 
circuit. Ask for Folder No. 2-L. 


Radio Dealers and Jobbers 


The WAVE MASTER franchise, backed by Kellogg. resources and our 


powerful advertising campaign, is most valuable. 


pen territories are 


going fast. Write or call on us at once for our money-making proposition. 


KELLOGG SWITCHBOARD & SUPPLY COMPANY 
1066 West Adams Street, Chicago, Ill. 


Wave 





A New Kind 


in beautifully finished 
cabinet of solid genuine 





of Selectivity 


at Makes Iuning 








Mahogany. Price, 


$125.00 _|7 





q The 
Wave Master 
Consolette 

A beautiful genuine 

mieeuy model with inbuilt 


orn, 
$235.00 
























Also made in a handsome 
Console Model. Price 


$275.00 








A Separate Circuit for Each 
40 Meter Wavelength Band 


One-Dial Control, Yet Greater Selectivity. 


"he 








‘ASTER 


SWITCHBOARD & SUPPLY CO. 
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Designedffor 
1926 


conditions 


HE trend in radio design to- 

day is along very definite 

lines. The ideal set combines 
extreme selectivity, with plenty of 
power, plenty of “responsiveness.” 
And these qualities should be ob- 
tained thru such efficient arrange- 
ments, that the number of tubes, 
and consequently the up-keep cost, 

-is LESSENED. 


To meet these 1926 needs, the 
MARCODYNE circuit was de- 
vised. It combines—SUCCESS- 
FULLY—tuned radio frequency 
amplification with regeneration. 
In this set, four tubes are made to 
produce plenty of power, suffi- 
cient for local stations without 
the use of an aerial. The selectiv- 
ity is remarkable, and yet, with 
the use of the new MAR-CO dials, 


tuning is ridiculously simple. 







els! a! a) at oh 


Efficiency is materially in- 
creased by special plate coil 
design to fit different types 
of tubes. 

All in all, the MARCO- 
DYNE principle, built with 
the essential parts in the 
MAR-CO kit, points the way 
to the kind of set design 1926 con- 
ditions demand. 


PUT YOURSELF A YEAR 
AHEAD 


The kit, containing the essential 
MAR-CO parts, is only $25.00. 
A majority of the other necessary 
items you probably have on hand. 
Thus, for a comparatively small 
expenditure of time and money, 
you may own a set which is easily 
a full season ahead of current 
practice in set design. Ask your 
dealer for additional information 
about this kit. Or, write today 
for a free report of interesting ex- 
periments with this 1926 circuit. 


Manufactured by 


MARTIN COPELAND CO. 
Providence, Rhode Island 
Branch Offices in 
New York, Chicago, Boston and San Francisco 
Jobbers in all important cities 




















50 cents 


for the next 12 issues— 
mailed to your home. 





Read by 35,750 Families 


—This leading Pacific Coast weekly program and 
schedule magazine contains 64 pages of the most 
reliable data in print. 


RADIOCAST 
We £2 A Sa ST 


“The Recognized and Accepted Authority” 
Pacific Bldg. - - 


San Francisco 
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LABORATORY 


SERVICE 
By G. M. BEST 


‘““RADIO’S” New 
Calibration Laboratory 
Is Second to None 


HE complete laboratory 

of the Pacific Radio Pub- 
lishing Company is at your 
service. We make tests — 
calculations — give you ex- 
pert advice on your radio 
problems. Gerald M. Best is 
in charge of our own labora- 
tory. We have an assort- 
ment of the finest testing 
equipment available. 


Use this service. Let us answer 
your radio questions for you. We 
give you expert advice on your 
radio problems. Our service is 
most accurate—entirely dependable 


and PROMPT. 


We will answer ten of your radio 
questions if you subscribe to 
“RADIO” for only one year. With 
your subscription to “RADIO” you 
will receive ten coupons, entitling 
you to answers to ten radio ques- 
tions. 


The regular cost for answering ten 
questions is $2.50. Save this money! 
Subscribe to “RADIO” and get 
your answers without cost. 

Use the coupon. Attach your re- 
mittance of $2.50 to it and mail 
now. Your investment of $2.50 will 
pay big dividends. The coming is- 
sues of “RADIO” will surprise you. 


This offer 
will shortly be 
withdrawn 


Now is the time to act! 


Heetetembaries COUPON -—---- 


“RADIO.” Pacific Building, 
San Francisco, Calif. 


Here is $2.50. Send me “RADIO” for one 


year and 10 free coupons entitling me te an- 
swers to ten radio questions. 
Name 


Address 


City and State........ 




















erfect / \ 
recision 


Radio technicians and engineers as well as seasoned amateurs 
know that “General Instrument” is satisfied with nothing short ot 
perfect precision. 


For example: The “General Instrument” laboratories developed 
the eccentric type straight line frequency condenser at great ex- 
pense—only TO ABANDON IT! 


Try to rotate an eccentric type straight line frequency condenser 
and note the effect on the bearing and then you will realize why 
“General Instrument” discontinued the eccentric type and created 
the CONCENTRIC straight line frequency condenser. 
CONCENTRIC straight line variable condensers represent the 
latest development in condenser engineering. Observe the even 
distribution of weight of the rotor plate. 

“General Instrument” thinks more of its reputation 
than the cost involved in creating a perfect instru- 
ment. Hence—the CONCENTRIC straight line fre- 
quency condenser. 


CONCENTRIC Straight 
Line Frequency Condenser 


(Pyrex Insulated) 


The Perfect instrument cre- 
ated by General Instrument. 
Type 80. 





STATOR 





Type 40 


The Inimitable Rheostat 


Built only by “General Instrument,” 
this rheostat can NOT be imitated. To 
get it, you must make sure of the name 
“General Instrument.” 





PATENTED 


OBTAINABLE AT BETTER CLASS RADIO DEPARTMENTS 


General Instrument Corporation 
Manufacturers of Laboratory Equipment 


423 Broome Street New York City 
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EX answers the eliminator 
problem. The B Battery 
eliminator equipped with Magna- 
tron Rex tubes works day .a and 
day out — silently and economi- 


Magnatron Rex is the product of 
long research by the oldest ex- 
clusive manufacturers of thermionic 
valves in the country. It has been de- 
signed primarily and only for eliminator 


Magnatron and Excellence have come 
to mean one and the same thing. Im- 
partial laboratories and radio engineers 
throughout the country have certified 
this. Their reports explain why Magna- 
trons in your set will make it function 


Your dealer has the Rex as well as the 
other Magnatrons. Ask him today! 
They list for only $2.50. 


Write for your FREE copy of 
“Pot Pourri — a snappy review of 
mirth and music”, to Dept. R.P. 
Connewey Exectric Lasorator- 
188, Magnatron Building, Hoboken, 
New Jersey. 


= West Coast supplied sromcomplete stocks carried by 


PACIFIC RADIO LABORATORIES 
256 So. Los Angeles St. 
Los Angeles, Calif. 


MAGNATRONS 


for your | 
B battery 
eliminator 














TUBE BIG POWERFUL 












Pee 

a | =OSPEC IAL OFF ER! Write! 

a CRDWEST RAI RADIO CORPORATION 
ilders of Seta 


se-BeE ‘Bih St.. Cincinnati, Ohie 











USE OUR TESTING LABOR- 
ATORY. SEE PAGE 64. 








RADIOCAST 
WEEKLY 


Sixty-four Pages of Programs, 
Photos, Humor, Musical Re- 
views, Schedules, Tables, Edi- 
torials, Etc. 


ober Radiocast Weekly 
©Copy 433 Pacific Bldg., 


SAN FRANCISCO 
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VACUUM TUBE COSTS 
(Continued from Page 12) 


tell of in a future interesting story. The 
big tube manufacturers, including the 
largest licensed corporations, still face 
the danger of injunctions that descend 
like thunderbolts from lowering skies; 
also obstruction of distribution, damag- 
ing propaganda, and even the bribed de- 
fection of employees and the instigation 
of sabotage in their factories. 

Last year, I described in these pages 
something of the methods of operating 
large plants behind locked doors, and 
I shall state here that the secrecy with 
which the tube factories are conducted 
today is absolutely astounding. If you 
are not a duly initiated habitue, you 
have about as much chance of finding 
out where any given one of these plants 
is at as you have of meeting an inhabi- 
tant of Mars on the street; and if by 
some wild coincidence you did run across 
one of them, you would have about as 
much chance of getting in as you would 


| have of conversing with the Martian, 


were you to meet him. This extreme, 
but justifiable exclusiveness is practised 
even by the manufacturers of licensed 
tubes. The head of one of the biggest 


tube-distributing organizations in the 


_ United States is unable to get into some 





sections of the factories in which his own 
tubes are made. The purpose of this 
rigidly-adhered-to policy is to prevent 
pying, and to prevent thefts of filament- 
wire and of secret processes and formu- 
las. But still these things go on. 

We shall say, therefore, that the 
manufacturer sells his tubes to a distri- 
buting organization for seventy cents 
apiece. ‘The distributing company has 
to advertise the product, and build up a 
large system for disposing of the output 
of the factory. It will cost anywhere 
up to twenty cents u tube to do this; 
that is, to make the tube known to the 


| public, and to put it into the hands of 





the radio jobber. 

It is evident that the distributing or- 
ganization, in order to make anything, 
can hardly afford to sell the tubes to 
the wholesaler for much less than one 
dollar each. The wholesaler next de- 
mands thirty or forty cents for his share 
in the work of distribution, making the 
cost to the retail dealer from $1.30 to 
$1.40. The retail dealer, in turn, can- 
not exist in business without his 30%, 
making the final retail price of a first- 
class tube pretty close to two dollars. 
And so there you are. 

It may seem to the reader that there 
is too much of the game of pass-it-along- 
without-adding-anything-to-its-value_be- 
ing played in the distribution of the pro- 
ducts of the tube factories. In reply, it 
must be admitted that we in this country 
do suffer sometimes from a too-elabor- 
ate system of distribution, not only of 
radio tubes, but of almost all manufac- 

(Continued on Page 49 
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Bakelite is anexclusive 
trade mark and can be 
used only on products 
- made from materials 
manufactured by the 
t Bakelite Corporation. 
It fs the only material 
y which may bear this 
famous mark of excel- 





Imagine a Radio Set 


stripped of these parts 


What a useless collection of 
wood, wire and metal it would 
be. Realizing that the parts 
and accessories shown here are 
wholly or partly of Bakelite, 
gives you a vivid picture of its 
importance to Radio. 


Today Bakelite is used in a 
greater variety of radio parts 
than ever before---and the num- 
ber grows constantly. This 
dominance of Bakelite in radio 


reflects the experience and the 
opinions of radio manufactur- 
ers, great and small. 


Radio set and parts manufac- 
turers have every facility for 
testing all insulation materials 
and over 95% have standard- 
ized on Bakelite. This indi- 
cates how really important it 
is for you to make sure that the 
set or parts that you buy are 
3akelite insulated. 


Write for Booklet 30 


BAKELITE CORPORATION 
247 Park Avenue, New York, N. Y. 


Chicago Office: 636 West 22nd St. 


Western Representative: 


ELECTRICAL SPECIALTY CO. 


443 S. San Pedro St. 
Los Angeles 


75 Fremont Street 
San Francisco 





1041 Sixth Avenue So. 
Seattle 


LITE 


REO. U.S. PAT. OFF. 


THE MATERIAL OF A THOUSAND 
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BAKELITE 
is the registered trade 
mark for the phenol 
resin product’ manu- 
factused under pat- 
ents owned by the 
Bakelite Corporation. 
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“The Six Point 
Pressure Condenser 428 Broadway 
New York City 











Helps to Land 


Everything 
You Catch 


HE “Electrad” Lead- 

In meets that high 
quality standard set by all 
“Electrad’s” products. 
The convenient lead-in. 
Now you need not scar or 
mar your walls or sash with 
unsightly holes or ugly porcelain tubes. 
This flat, highly insulated and water- 
proofed lead-in fits under locked windows 
and doors. The windows may be closed 
tightly,—there need be no loss of heat in 
the room. Pliable, it bends into any 
shape—meeting your every need. Get 
the genuine. There is a difference. Price 
40c. 

Other Guaranteed Electrad 
Radio Products 

which simplify construction, facilitate in- 
stallation and improve reception of radio 
sets—Variohms, Lamp Socket Antenna, 
Certified Grid Leaks, Resistance Coupled 
Amplifier Kits and many others. At 
your dealer’s ; if he can’t supply, write us. 


“ELECTRAD" 
LIGHTNING 
ARRESTER 


Price 50c 


Indoor type. 
Listed under re-ex- 
amination service of 
the National Board 
of Underwriters. 
Should fire occur 
from lightning it is 
best to have an ap- 
proved arrester. 





NS G fA 
>ELECTRADC 


HE “Electrad” Certified Fixed Mica 

Condenser is a revelation in accu- 

racy and design. Ingenious, rigid 
binding and firm riveting fastens parts 
securely at Six different points, insuring 
positive electrical contact. Binding strap 
and soldering lug in one piece. Value 
guaranteed to remain within 16% of cali- 
bration. Standard capacities, 3 types. 
Licensed under Pat. No. 1,181,623, May 2, 
1916, and applications pending. Price, 
30c to 75e in sealed dust and moisture- 
proof packages. 


ELECTRAD WC. 
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so much more to make, then? 
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(Continued from Page 46) 
tured products that we pay out our 


_ money for. The wholesaler or jobber 


is a more or less indispensable evil in 
many businesses, as he carries the big 
stocks that the small retail dealer could 
not afford to carry. If there were no 
jobbers, the dealers would have to order 
direct from the factories, often at very 
distant points, with consequent delay to 
the consumer. 

Returning to our radio tubes, it is un- 
likely that the basic manufacturing 
costs will ever be materially lower than 
they now are. However, with the sta- 
bilization of the industry, the ultimate 
perfection of tube-making machinery, de- 
creased obsoletion, reduced shrinkage of 
the product, and the increasingly enor- 


'mous volume of business that can 


assuredly be expected every year, it is 
almost certain that manufacturers and 
distributing companies will work on 
closer and closer margins as time goes 
by, and some manufacturers will do 
their own distributing, with the fore- 


_seeable result that the list price of the 


best tubes on the market may get as low 


_as $1.50. If the factory sells directly 
| to the dealer, a price of a dollar must 
_be admitted as a future possibility. 
| These are about the lowest figures that 
| I can see for a first-class tube. 


“So they make them for hardly forty 
cents!” I can see the reader exclaim, 
indignantly. ‘Then how about the time 
when they used to soak us six-fifty apiece 
—and even nine dollars! Did they cost 

29 

The answer must be, No. Radio 
tubes did not at any time cost more 
than seventy cents apiece to manufac- 
ture, in the case of the six-volt type. 
The three-volt tubes were more trouble- 
some, but they never cost more than 


| eighty-five cents to make, after their pro- 


duction was well begun. These greater 
earlier costs were mostly due to shrink- 
age. ‘The profits in selling tubes at six 
dollars were vast; the bulk of these 
profits passed into the hands of certain 
persons as patent royalties. Whether 
the right persons got these immense roy- 
alties is open to doubt. This matter has 
been wrangled over in the United States 
| courts for the last five years, and longer, 
and probably will be for the next fifty. 

“Then,” I hear the reader continue, 
“if good tubes cannot be sold at retail 
for less than one-fifty or two dollars, 
how is it that the stores are full of them 
| at prices as low as 89 or 59 cents? Are 
these inferior tubes? 

Exactly—yet not always. I have al- 
ready remarked that tube manufacturers 
suffer a varying shrinkage of their pro- 
duct. This does not mean necessarily 
that the tubes figured into the shrinkage 
are a dead loss. Those that break in 
machines are gone, of course, but few 
are lost in this way. Most of them 
come through, apparently in good shape ; 

(Continued on Page 50) 
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QEUTSCHMAN™ 
The Raytheon 
B--BATTERY ELIMINATOR CIRCUIT 


| CHOKE CHOKE 


3O HENRY | 30 HENRY 


} ate 


RAYTHEON 
TUBE 





This new plate supply unit depends 
largely for its successful operation 
upon the proper filter condensers. 


The following TOBE condensers 
should be used:— 


type 705 .1 MFD price $0.70 
type 707. 55 MFD price $0.90 
type 709 2. MFD price $1.75 
type 711 4. MFD price $3.75 
These condensers are our shielded 
high voltage type, as featured in 
Popular Radio, Radio Broadcast, 
Radio and Radio News. 
Transformers and Chokes for this circuit 
are manufactured by: 


DO bo DO 








line 


ture, 


paratus 


Tobe Deutschmann ap- 
comprises in 
addition, a complete 
of transmitting 
condensers and trans- Ill. 
mitting tubes. 
for descriptive litera- 


Acme Apparatus Co., Cambridge, Mass. 
All-American Radio Corp., Chicago, III. 
Dongan Electric Mfg. Co., Detroit, Mich. 
General Radio Co., Cambridge, Mass. 
Jefferson Electric Mfg. Co., Chicago, IIl. 
Thordarson Electric Mfg. Co., Chicago, 
Write The rectifying tube is the “Raytheon” 
manufactured by the American Appliance 
Company, Cambridge, Mass. 








= Resistances R-1 and R-2 are No. 10 Brad 
leyohms or the equivalent. 
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West of the 
Rockies 


PRICE 


$26.50 


DTW LOOP 


(collapsible) 


The leading loop for super-het or any 
circuit. The one loop in all America 
chosen by McLaughlin for his single 
control set. Has 27 inch sides. Genu- 
ine Litz wires. Graduated base for 
compass settings. 

Made to laboratory standards for a 
lifetime of efficient use. 





San Francisco Office-821 Market Street, San Francisco, Calif, 


Dh Ni . 


__‘Yobe Deutschma 
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TAMAR 


Western 
Representative: 
A.S. 
LINDSTROM 
Cco., 

San Francisco 
Calif. 


Branch Offices: 


Seattle, Portland, 
Los Angeles 
and 
Salt Lake City 


Northern 
California 
Distributor: 
UNITED RADIO 
SUPPLIES 
CO., 


San Francisco 








DISTAN 


THE OBEDIENT SLAVE TO YOUR DESIRES 


Upon request, we will 
gladly mail descriptive 





APEX mastery over the most 
advanced radio engineering prin- 
ciples makes distance the obedient 
slave of your desires and places at 
your instant command the whole 
continent of radio enjoyment. 


The infinite care and skill em- 
ployed in perfecting the mechan- 
ical construction of APEX Radio 
Apparatus is radiantly reflected in 
the rich beauty of design, mapeeny 
of proportion and elegance of finis 
that stamp all APEX sets with an 
unmistakable mark of master 
craftsmanship. 


You are cordially invited to in- 
t this complete showing of 
Gualie Radio paratus. Only a 
ependable ecelane is given the 
APEX dealer franchise. Your 
APEX dealer will gladly make a 
personal demonstration of APEX 
Quality Radio Apparatus. 


Apex Electric Mfg. Co. 


1410 West 59th St., Dept. 1210 
CHICA 


Also makers of the famovs APEX Ver- 
nier Dials and APEX Rheostat Dials 

which are sold by every good dealer 
in jo, 









































Console Entertainer 


Apex Super Five—Price $95 Price $27.50 


without accessories 


= il 
«tt 


~- 









Apex Utility | 
Radio Table 
Price $75 





Apex Baby Grand 
Console Price $225 


\ 


Apex De Luxe Price $135 = 
Apex Entertainer 
Price $22.50 


Prices West of Rockies Slightly Higher. Canadian Prices 
Approximately 40% Higher. 
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(Continued from Page 48) 


| but when put on the checking-machine, 


they show deficient emission and ampli- 


| cation. 


It may seem a peculiar fact that tubes 
produced in absolutely identical fashion 
by a battery of accurately-adjusted ma- 
chines will vary to such an extent as 
they sometimes do, in their operating 
characteristics. The reason is largely to 
be attributed to the slight and almost 
unavoidable variation in the quality of 
the thorium content in the filament wire, 
to an imperceptible displacement of the 
elements, and to a variation in the 
vacuum obtained in different tubes, or 
to troubles that arise in the process of 
bombardment. 


Despite all precautions, a certain num- 
ber of tubes arrive at the checking-table 
that are not up to standard. They 
work; but they are not first-class. These 
are light-and-play tubes, and the manu- 
facturer is often glad to dump them for 
forty-thirty, or twenty cents—or for 
whatever he can get. ‘These tubes are 
guaranteed to light, and to play in audio 
frequency. They are always deficient in 
volume and tone, as compared to a high- 
grade tube, though occasionally they will 
work loudly in some particular socket of 
one’s radio set. They are never sold 
under the same trade names as the manu- 
facturer’s good tubes. 
remembering. 


This is worth 


Most of the better manufacturers 
look with strong disfavor upon dumping 
these rejects and seconds, since they fre- 
quently pass into the hands of unscrupu- 
lous persons, who resell them with all 
kinds of extravagant guarantees as to 
their quality. But there are dozens of 
small tube manufacturers, who because 
of poor materials and inexpert engineers 
turn out a product that is sometimes 
almost 50% light-and-play tubes. They 
cannot afford to scrap all these; so they 
sell them for whatever they can get. 
Here are ye 59-cent tubes! 

But—as I intimated above—not al- 
ways. It has happened often during the 
last year that a manufacturer of good 
tubes has gone bankrupt, or nearly 
bankrupt, and has been forced to sell 
his reserve stock for a few dollars in cold 
cash to some broker, who in turn dis- 
poses of it to large retail store operators. 
Then again, some large retailers of good 
tubes are buying them secretly direct 
from the manufacturer, avoiding the 
usual channels of distribution, and then 
sell them at an attractively low price, 
as a leader. But anything offered much 
below $1.50 or $1.25 is pretty likely to 
be either bankrupt stock or light-and- 
play rejects. The dealer who advised 
the vexed young man with the too- 
loving wife to pay one-fifty apiece for 
| his tubes, instead of buying Squawking 
Ducks at fifty-nine cents was giving good 
advice—even though he didn’t know any 
more about what tubes cost to make 
than his customer did. 


Continued on Page 52 











FACTS 


THE;‘*‘WHY OF THE SIX”’ 


As Described in Radio Broadcast of November 
and December. 

SELECTIVITY is such that out of town stations 
may be brought to Chicago through twelve powerful 
local stations. Selectivity can be regulated at will, 
from a degree satisfactory for ordinary reception, 
up to the surprising limit where side-bands are cut. 
SENSITIVITY is so great that nothing will sur- 
pass the “Six’’ except special laboratory-built 
super-heterodynes. Either coast may be brought 
in to Chicago during the summer months on a small 
antenna—in many cases on a loop. 
FLEXIBILITY permits the use of antenna or loop 
with either detector, one or both stages of radio 
frequency amplification. Interchangeable R. F. 
Transformers, with adjustable antenna coupler, per- 
mit operation on all waves from 50 to 550—or higher 
if desired. 
VOLUME is so great as to paralyze any but the 
best loud-speakers. Yet it may be adjusted to any 
degree by a single knob. 
QUALITY cannot be excelled due to resistance 
coupled amplification. It is the only receiver that 
will bring real appreciation of ‘“‘cone’’ speakers. 
CIRCUIT consists of two stages of R. F. amplifi- 
cation with special oscillation control uniformly 
effective at all wavelengths, grid-biased detector and 
three stage resistance coupled audio amplifier. 
EASE OF CONTROL allows use of one, two or 
three dials at will. 
TUBES may be either dry cell or storage battery, 
with UV201-A’s recommended. ‘‘B" Battery Con- 
sumption at 135 volts is below 10 milliamperes—less 
than one-third that of other six-tube receivers. 
ASSEMBLY requires but a few hours, using only 
parts supplied in kit. 


Mail this Coupon 


Silver-Marshall, Inc., Chicago, Ill. 
Gentlemen: Please send me: 
A ~Complete building data on the Silver ‘*Six,"’ 


B for which I am enclosing 50c. 
~-Deseriptive circulars on S-M Products. 


Name 








An Auditor built the “SIX” 


Mr. Plenge, a Chicago Auditor, writes: 


“T cannot refrain from writing you about the wonderful 
results the ‘Six’ obtains—have built several hook-ups, but 
none has ever performed as well as this — Set is extremely 
easy to wire — finished the job in 3 hours — Second station 
I received was KOA Denver, through locals — Monday night 
I brought in 21 DX Stations with clarity and volume equal 
to locals—‘Six’ possesses fine tone and unusual degree of 
selectivity—Sure is a wonder!” 


So did a Haberdasher— 


Mr. Streeter, a Chicago Haberdasher, writes: 


“Bought your Silver ‘Six’ Kit and put the set together 
easily and quickly—on Tuesday night pulled in 17 out-of- 
town stations through the Chicago locals all around me— 
Can blank out WQJ (a mile away) on two degrees of dial— 
KOA Denver comes in at 40, WSAI at 40%, and WLS 41% 
—able to separate each from the other—Recommend the 
‘Six’ for tone, ease of tuning and volume ... wrecked a 
small cone type speaker with volume from local—Count 
me as an SM booster.” 


Anyone Can Obtain the Same Results 


TYPE 600 KIT, including all parts necessary to build the ° $53. 00 
complete “SIX” . 


TYPE 610 KIT, essentials only, including 3 condensers, 3 $27 75 
inductances and 3 inductance sockets . 


See These and Other SM Products at Your Dealer’s 


iver Marshall 





INC. 
106 South Wabash Avenue 
CHICAGO 








Tell them that you saw it in RADIO 











































Guaranteed 
Elektron Quality Tubes are 


rigidly tested for oscilla- 


tion and emission, possess 
long life and produce uni- 
results. 


formly excellent 


There's an Elektron 
for every type of cir- 
cuit at $2.50 each. 
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MANUFACTURED BY 


Lectropio Corp. 
Lynn, Mass. 
Ls 




































In Walnut Case 


This new unit makes it possibleto use a 
light socket for‘‘B” voltage, withoutany 
troublesome hum from alternating current. 


Supplies the constant voltage necessary for 
perfect reception. No acid to spill. No mov- 
ing parts. Requires no attention. Semi- 
automatic in operation. The least expensive 
type of unit because of low first cost, mini- 
mum current consumption and long life. 
In handsome walnut case. Price $35. 


The Andrews 
ddlewheel 





For best results in home- 
built sets it is safer to 
use equipment employed 
in the best commercial 
receivers. Here is a su- 
perior coil used in such 
high grade receivers as 
the Deresnadyne and 
Buckingham. It can be 
used in any hook-up requiring a high type 


inductance. 





Has exceptionally high ratioof inductance to 
resistance with minimum distributed capa- 
city. Improves tone. Increases range, volume 
and selectivity. Blue prints of tested hook- 
ups employing this coil are available. 





Handsomely finished 
in silver and mahog- 
anytoharmonize with 
the finest home Ya 
furnishings. 














Easily portable. Has insulated handle and 
graduated dial. Reduces static and other in- 
terference. A special model for every circuit. 


See these standard units at your dealers 
or write for complete information. 


aie Units Teac. 


Maywood, Illinois 
Perkins Elect. Ltd., Mortreal, Toronto, Winnipeg 
































Coas 


A. 8. LIND 


Los Ange 
Portland 
Seattle 





Half Size 


Ohm or 25 Ohm 


Types, $1.00 | te 


Order From 


BEE You 


Dealer 
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‘CARTER New “IMP” Rheostat 





t 


Distributors: 


STROM 


& COMPANY 
274 Brannan Street, 
San Francisco, California 


Branch Offices at: 


les 


Salt Lake City 






€ =) 
wet all ative 


Smallest rheostat made. Projects %” 
back of panel. 1%” diameter. New 
Carter designed contact arm; positive, 
noiseless. Single hole mounting. The 
biggest value ever offered in rheostats. 
“IMP” Potentiometer same size. 200 
and 400 ohm types. 


Any dealer can supply. 


In Canada: Carter Radio Co., Limited, Toronto 


nents 





Write Us for Catalog 
of Other 


SAVENY : 
f Carter Radio Products 
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Tell them that you saw it in RADIO 


(Continued from Page 5@) 

In conclusion, I am glad to say that 
the expose of the doings of the unscrupu- 
lous pikers in the tube business that was 
published in RADIO a year ago has 
done its work so effectually that every 
single one of the fraudulent concerns 
aimed at has had to abandon the busi- 
ness. When I quietly made the rounds 
of Newark this year, I could find, as one 
Pete Peter says, “nuther hide nur hair 
of ‘em.” 

It is entirely unfair at the present 
day to stigmatize tubes as “bootleg” be- 
cause they are not made by some cer- 
tain manufacturer, or to assume that 
they are inferior because of that fact. 
In the face of the findings lately in our 
courts, it is beginning to look as if all 
tube-makers, with but few exceptions, 
are equally involved in the alleged un- 
authorized appropriation of patents. 

The competition of the newer manu- 
facturers, while not the only thing that 
has brought the price of good tubes down 
close to the two-dollar mark, is neverthe- 
less the main thing that has done it. 
The independent tube game certainly 
had an ignoble beginning in alleys and 
cellars; but in the space of two years 
it has been completely metamorphosed. 
Millions of dollars worth of wonderful 
machinery, the best of men and the finest 
of materials are used in the business to- 
day. Australia was originally settled 


| with convicts, but this is little reflection 


on that prosperous and_ well-ordered 
commonwealth. ‘Things do evolute. 


A BC BATTERY ELIMINATOR 
(Continued from Page 17) 


in the rectifier circuit, and the potentio- 
meter controlling the current should 





again be adjusted. 


The final adjustment is the detector 
tap, of 45 volts, which is obtained by 
moving the potentiometer slider nearest 


| the filament circuit until the current 


flowing in the tap is approximately 1% 
milliamperes. If the tube requires more 
than 45 volts plate, the slider may be 
moved nearer the positive end of the 
potentiometer, with a maximum of 90 
volts at the positive end. If the radio 
set howls when making some of the volt- 


| age adjustments, the voltage may be too 


high for the particular circuit used, and 
should be lowered until the correct value 
is obtained. The by-pass condensers may 
also be insufficient to provide a low re- 
sistance path for the high frequency cur- 
rents, and the amount of capacity should 
be increased. 

It will be noted that the filter speci- 


| fied is similar to the one described in 


November RADIO, for use with the 
Raytheon tube. This arrangement has 
been found to be very satisfactory, and 
will give excellent service with any rec- 
tifier system. An ordinary “brute force” 
filter consisting of a single high induc- 
tance choke coil, and several 2 mfd. con- 
(Continued on Page 60) 
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Greatest 


adio Story pg 


Catalogue is Now Ready 


Are you interested in seeing what 
is new in Radio— what is best 
and what has been approved? 

And do you wish to know the 
lowest prices on tested sets, prices 
made without the usual ‘‘ Radio 
profits?’”’ 


This Catalogue is a 
Complete Guide to Radio 


Ward’s is headquarters for Radio, 
with probably the largest retail 
radio department in the whole 
world. 


This new 52 page Radio Catalogue 
shows everything in parts, batteries, 
cabinets, contains a list of stations, a 
radio log for recording stations. It 
One 


Five tube sets with a single dial to turn. 
Think of tuning in one station after 
another by turning a single dial! 

Every price quoted means a big sav- 
ing to you. Everything offered is tested 
by our own Radio Experts. In fact, 
the best experts compiled this Cata- 
logue for you. 

Write for this 52 Page Book. It is 
yours free. 


Our 53 year old Policy 


For 53 years we have sold only quality 
merchandise under a Golden Rule 
Policy. You can rely absolutely upon 
the quality of everything shown in this 
Radio Catalogue. 





To Montgomery Ward & Co., Dept. 39-R 


St. Pani 


shows the best of the new sets. 
tube sets that give amazing results. 


Montgomery Ward &Co, 


The Oldest Mail Order House is Today the Most Progressive 
Baltimore Chicago Kansas City St. Paul Portland, Ore. Oakland, Calif. Ft. Worth 


Baltimore Chicago (Kansas City 
Portland, Ore. Oakland, Calif. 


Mail this coupon to our house nearest you 


Fort Worth 


Please mail my free copy of Montgomery War 
New Radio Catalogue. 


Name 
Local address 
Post office 


State 





Tell them that you saw it in RADIO 
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Benjamin Tuned Radio 
Frequency Transformers 
Even in what has been consid- 


silk insulation — the nearest approach to sion without 
an all-air dielectric construction and the out of ali 
bughest type of inductance possible. Coils 
are coupled so as to reduce capacity coup- 
ling to a minimum. 
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Benjamin Radio Products have set New 


by the Radio World = 

= 

Standards of Tonal Quality and Volume = 

The use of Benjamin Radio Products brings a new joy and an Cowes 
immeasurably greater satisfaction into radio reception. b-~ 
Individually, each Benjamin radio part improves that radio function for which it = 


is designed. When taken all together and their aggregate advantages added to 
any set, “Better Radio Than Ever” is inevitable. 


Benjamin Low Loss, 

Long Range Condensers 
First of all a wonderful low loss Benjamin Cle-Ra-Tone Sockets 
ered an excellent set, it is aston- condenser. Theshapeoftherotor prevent the transmission of out- 
ishing what an improvement in tone, qual- _ blades spreads the 


ity. volume and selectivity the introduc- lower wave eliminating bunching tely ad- mane + 
| Gndidapedieguiee. Laniiads aausmnaiibesaidiiotie:l justed doubl Four delice ho 
- tance. Low Distributed Capacity. Uniform makestuningveryeasy. A beautiful instru- - cupport 


both in inductance and distributed capac- ment. in unpolished silver plate finish. Fric socket —“float” it above the base 
ity. Space wound, air core; double green _ tion disc on rotor shaft adjusts turning ten- 


throwing plates 
Made in three sizes: 13 


alignment. 

for .00025 Mid., a7 ieee 00035 for compact set building. Now ready —the 
.and 25 plate for 0005 Mid. Drilling 

template furnished with each 











Benjamin 
Cle-Ra-Tone Sockets 


mm my 


pate side vibrations into microphonic 
disturbances. 


—and absorb all jars and shocks. 
ev | lugs makes soldering easy. Fur- 
nished also in gangson Bakelite sub-panels 


new “Push” type Cle-Ra-Tone Sockets 
for Standard UX “Push” type tubes. 





ATM 

















| sent in two parts. 
| copied in two parts. 


RADIO EXAMINATION 
(Continued from Page 22) 
means to send Mexico and really sends 
Mexicg he will at once follow it with 
a ? ? showing that he has made a mis- 
take. Now if you are copying every 
character as it is sent, you will write 
down the G and then have to erase it or 
mark over making an unsightly copy. 
In a commercial station you must copy 
messages and press correct the first time. 
If you are in a shore station there will 

not be time to do otherwise. 

Notice the SOS SOS SOH. This is 
occasionally sent in commercial examina- 
tions. Noticé also that Philadelphia is 
It would then be 


The reason for insisting on copying 
what is sent is that if you are in the 
passenger service you will often receive 
and send messages in foreign languages 
and cipher. You will have no opportun- 
ity to guess. 

Make all copy neat and legible, using 
8 x 1l in. paper. If you scrawl unin- 
telligibly you will be unable to make 
yourself understood, and may be unable 
to read it yourself. This is particularly 
so in the case of a coded test. 

Anything you miss put down as an 
X or a dash line. This will show that 
at least, you heard something. Atten- 
tion mark when sent will be put down 
as a dash line or X. If end of trans- 
mission signal is sent, put it down simi- 
larly. An ar .-.-. is put down like- 
wise. 

In a long string of ship calls the ab- 
breviated comma (.-.-) is used between 
the different calls. The dollar sign, 
heard as-...-., is unofficial. German- 
Spanish CH (----) is used by the for- 
eign stations very often. 

Theory and Law 
LL applicants must have read the 
radio law before coming to take the 
examination. You will be asked if you 


| have read the law before you are even 



























DON’T WAIT! 
Pep Up That Set Now With 
X-L VARIO DENSERS 


Install them in your receiver and hear them 
speak for themselves 
Srecurmp By 


GERALD M. BEST 
Endorsed and Used by the Foremost 
Radio Engineers 


SrectaL ron Mopirren 45000 Cycte SupeRHEreropynNe, 
Car. Rance .00002 ro .0001 M. F., $1.50 
MODEL N—Capacity range 1.8 to 20 micro-micro- 
farads for balance in Roberts two tube, Browning- 


Drake, McMurdo Silver's Knockout, Neutrodyne and 
tuned radio frequency circuits. Price, $1.00 
MODEL G—Two capacity ranges. 00016 to .00055 
and .0003 to .001 Microfarads, for the Cockaday cir- 
cuit, filter and intermediate frequency tuning in 

superheterodyne and positive grid bias in S sets. 
Price, $1.50 

X-L RADIO LABORATORIES 

2426 Lincoln Avenue CHICAGO 











JASS the U. S. 
Government Com- 
mercial or Amateur 
Radio License exam- 
This book 
will help you do it! | 


ination! 


Send sixty cents in 


stamps or coin for 


your copy---postage 
prepaid to any point 
in the U. S., Canada 


or Mexico. 


60° 


RADIO INSTITUTE OF AMERICA 
322 Broadway, New York City 


For a Short 
Time Only 
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ARE YOU A SUBSCRIBER? 
SEND FOR TRIAL SUBSCRIPTION 
$1.00 FOR SIX MONTHS 


it in RADIO 





Tell them that you saw 


| and shore. 
that all transmission must stop except 


allowed to make out an application. So, 
if you have not a copy, send to Govern- 


| ment Printing office, Washington, D. C., 
| for a copy of “Radio Communication 
| Laws 


of the United States.” This 
pamphlet also contains the international 
regulations which you are bound to re- 
spect. 

A question usually asked is “what will 
you do when you hear an SOS’? Your 
best answer is that you will not open up 
your transmitter until the SOS vessel 
has sent all of its messages and the an- 
swering stations have finished all trans- 
mission relating to the distressed vessel. 

This applies to all classes of vessels 
and stations: broadcast, amateur, ship, 
The important feature is 


that of the stations communicating with 
the SOS vessel. 
The amateur operator must know the 
(Continued on Page 56) 








For some—a “radio”’ 


For others —Zenith! 


Super-Zenith [IX 


Built-in Zenith loud-speaker; 
ample compartments for dry 
and storage batteries. 








Super-Zeniths priced from $240 to $355. 
DeLuxe Art Model Cabinets from $500 to $2,000 
Other Zenith Sets $100 and $175 





Rotary 








New Zenith De Luxe Chinese Model 


Equipped with two built-in loudspeakers, Bates 


g, illuminated dial, single control 


specially constructed Zenith Radio Circuit. 


Some prefer the blare of acircus band 
—or the friendly jangle of a hurdy- 
gurdy. To them it is the only music. 


Those who delight in blare and jan- 
gle do not need a Zenith—but they 
will find that even such music rings 
truer to their ears brought in by 
Zenith radio. 


Others go breathless at the golden 
notes ofa lyric soprano—or the raptur- 
ous harmonies of a great symphony. 


Such people —born with a love for 
music—should never content them- 
selves with any radio instrument less 
fine than Zenith. 


Zenith’s appeal to the eye is instant 
—and enduring. Its clear, sweet tone 
is a revelation. 


Toseeand hear one of the new Super- 
Zeniths for the first time is a memor- 
able experience. Yet that experience 
is yours for the asking—in your own 
home if you so desire. 


Simply telephone your nearest Zenith 
dealer. 


Again Commander Donald B. MacMillan 
chose Zenith for his Arctic Expedition. 
When human lives may depend upon the 
reliability of radio performance, only one 
reason can explain his choice: Zenith has 
provedtobethe best obtainable at any price. 


ZENITH RADIO CORPORATION 
Straus Building, Chicago 


Se 
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It Costs More 
But It Does More! 





Tell them that you saw it in RADIO 
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Centralab Radiohm 
for Oscillation Control 


“SHE Centralab Radiohm gives you 
perfect oscillation control — enables 
you to get full efficiency from your radio 


set 


By controlling oscillation with this little 
init, you can hold that sensitive regen- 
erative position which immediately pre 
cedes the oscillation point, without distortion or loss 
of selectivity. Think what a boon to clear, true-tone 


u 


re eption this is! 


The Radiohm provides smooth variation of resistance 
from zero to 200,000 ohms. Ideal for plate circuit con 
trol of oscillation. Used as a standard unit 
leading commercial sets. Price: $2.00. 


Centralab Modulator 


for Volume Control 


This improved type of potentiometer takes 


the “rough spots” out of volume 
out powerful “locals” as well as 


‘DX.” It provides noiseless control of tone 
volume without in any way affecting the 
tuning of your set. Has a maximum resistance of 
500,000 ohms, specially tapered to give smooth, 
even control from a whisper to full volume—or 


vice versa—without de-tuning. 


Can be used in audio circuits with any transformers 
x with Thordarson “Autoformers.” 
Thordarson Electric Mfg. Co. Price: $2.0 


Mail the coupon 


Central Radio Laboratories 
14 Keefe Avenue, Milwaukee, Wis. 


} Send me literature describing Centralab controls. 
for which please send me the following: 
) Centratah Modulator, at $2.00 each. 


Name 


Address 


CENTRAL RADIO LABORATORIES, 14 Keefe Ave., Milwaukee, Wis. 


[] Centralab Radiohm, at $2.00 each. 
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BAKELITE PANEL ENGRAVING 
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Tell them that you saw 


VOLNEY G. MATHISON & CO. 


660 Twelfth Street, Oakland, California 


Wholesalers of BAKELITE PANELS, SHEETS and 
TUBING. BAKELITE CUTTING, DRILLING, 
and SUPER-FINE ENGRAVING 


Specie! machine service to the trade; lathe-work, drilling, forming: brackets, shields, etc 
of radio inductance coils, doughnut, super-machine weave, or on bakelite tubing. 


WRITE FOR PRICE LISTS 


of all kinds 


in RADIO 


(Continued from Page 54) 
ORT and QRX signals and the com- 
mercial operator must realize that inter- 
ference with SOS traffic is a punishable 
offense. 

The theoretical part of the examina- 
tions is well covered in the various text 
books for the commercial operator. One 
of the best summaries for practical ques 
tions is E. E. Bucher’s admirable little 
book, “How to Pass U. S. Wireless 
Exams.” 

In your diagram of a complete radio 
station, do not forget to put grounded 
protective condensers across all arma- 
tures and fields, although the books do 
not show this. Also put a lightning 
switch in the antenna circuit. Amateur 
theory is extremely simple and the know- 
ledge gained from RADIO and OST 
is more than enough to pass such examin- 
ations. 

A recent addition to the commercial 
examinations is the substituting of ques- 
tions on the broadcast transmitter for the 
question on the commercial transmitter. 
By taking a first or second class com- 
mercial examination, and asking for the 
radio phone questions your license will 
be modified to read “valid for the opera- 
tion of a broadcast station.” However, 
you will not be able to operate other 
classes of stations unless you have a com- 
mercial license. 

By all means get an operator’s license 
as soon as possible! The possession of 
even an amateur license gives you five 
points experience credit towards a higher 
class of license. If you have a station 
such as 6bAWT, you will be easily able 
to argue the examining officer into giv- 
ing you ten points credit. Ten points, 
however, is the maximum that can be 
given unless you have sea experience. 

If you go up for a commercial first 
and fail the code, try it at 12 w.p.m. 
and get a second class. Or if you pass 
the 20 w.p.m. test but get less than 
75% on the whole examination, do not 
refuse a second class license. Even it 
the license will not get you a ship job, 
it will give you the experience of pass- 
ing a federal radio test. This experi- 
ence will be valuable because the ques- 
tions asked are about the same on either 
the second class or first class examina- 
tion. And, when you go up there 
months later for your first class license, 
you will know just about what the code 
examination and the theory will be. 

With a good breakfast, a confident 
feeling, and your experience, you will 
get the commercial first. Here’s good 


luck. 


If you are checking up your receiving 
distances, be sure that you take imto ac- 
count the curvature of the earth. The 
Mercator, or flat maps, are imaccurate 
when distances of over 100 miles are 
figured, unless proper allowance ts made 
for curvature, excepting whea the line 
runs due north and south. 
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No note is too low— no note is too 
high—to be fully amplified by Thor- 
darson Arutoformers. Autoformers 
are all frequency amplifiers — they 
amplify with even magnitude ALL 
notes within range of the human 
ear. Developed, perfected and built 
enly by Thordarson. 


A Thordarson Autoformer 
Amplifier built in accordance 
with instructions and diagrams 
furnished with each instrument, 


Autoformer Amplification 


Amazes Vast Crowds 
Used at Radio World’s Fair, New York City, to Amplify 


Programs and Announcements Broadcast by Loud 
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free! 


Send for our new 
interesting bulle- 
tins on Autoform- 
er amplification. 
They contain 
hook-ups and com- 
plete directions. 























« 

J 

r « 2 
$9 ¢ be 4 ty ¥ 3% 
2 33 s§ € ov o S oo.” 
° . a e 22 & Mok 
Ss 4 + 3 2 ou Ss .& Ye 
- gi~g 5 3% 3b 5 étts 
2 re) z a < 











LOUD SPEAKER 


10 
aH 






4} -i2v 
c 


6V.A 


90-155 Vv 
8 








How 


Speakers Throughout the Great Halls 


Tens of thousands of radio enthusiasts 
were completely won to Autoformer 
amplification during the Radio 
World’s Fair in New York. The 
Thordarson Booth was besieged by 
fans, amazed and delighted over this 
latest Thordarson achievement. It was 
hailed on all sides as the outstanding 
development of the year in amplifica- 
tion. “What is it?” “How may I use 
it with my set?” Such 
questions were continu- 
ally repeated. 


Our answer was this: As 
the world’s oldest and 
largest exclusive makers 
of transformers, we have 
led for years in broaden- 
ing their amplifying 
range. In the Autoformer 














WS Reg. 


we have finally developed an all-fre- 
quency amplifier—a new instrument 
capable of fully amplifying all notes 
audible to the human ear. Thus the 
deepest notes of the grand organ, bass 
viol, tuba, English horn, etc., at last 
are brought out as clearly as those in 
the middle and upper registers of the 
musical scale. Improved long distance 
reception and better volume control 
are further advantages. 


Autoformer amplifica- 
tion is expressly for those 
whoseek the finest repro- 
duction of programs to 
be had. May be used 
with any set in place of 
present amplifying trans- 
former hook-up. Auto- 
formers are $5 each. 


All Frequency Amplifier 


























Autoformer Amplification is 
praised by its users 


Dunkirk, N. Y., August 5, 1925. 

This is to congratulate the Thordarson Co. on their 
achievement in producing such a perfect piece of appar- 
atus as your Autoformer which | embodied in a new 
hook-up I have just completed — tuned regenerative 
R. F. 2 stages, soft detector and 3 Autoformers. | wish 
to advise that it is without parallel, exception or any 
comparison whatsoever, the most perfect performer | 
have ever seen, heard, tested or built — and | have built 
some pretty good ones. 


Reproduction is absolutely faultless and perfect 
throughout the entire register—each and every note 
from the deepest bass to the highest treble is perfect 
and uniformly «mplified. Sunday night | had Godfrey 
Ludlow on his 225 year old Stradivarius (from WJZ) 
absolutely perfect although it was a pretty “rotten” 
night. It was some treat. To-night (one of the poorest 
for some time) I pulled in everything east of the Rock- 
ies, that was on the air and | pulled in enough music to 
overcome the static to a great extent. Everything on 
Speaker. 

She’s a good D.X. getter and as for volume, has all 
that the windows will stand— and with all this volume 
does not distort any. It makes a beautiful outdoor pro- 
gram distributor. You can hear it plainly and perfectly 
for two or three blocks (at night). 
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Thordarson Super Audio 
Frequency Transformers 
are tobe had in either the 
sub-panel or top mount- 
ing type. Sub-panel type 
permits neater assembly, 
shorter leads and con- 
cealed wiring—as in fac- 
tory sets. Three ratios: 
2-1, $5: 3Ya-1, $4; 6-1, $4.50. 


THORDARSON E 
WORLDS OLDEST AND LARGEST 





EXCLUSIVE 
Chicago, U.S.A. 


Other Thordarson Transformers 


LECTRIC MANUFACTURING 


7 specialists since 


Thordarson Power Am- 
plifying Transformers, 
$13 the pair. Thordarson 
Interstage Power Ampli- 
fying Transformers, $8. 
All Thordarson products 
are unconditionally 
guaranteed. Shipped dir- 
ect upon receipt of price, * 
if dealer cannot supply. 





TRANSFORMER MAKERS 
Tell them that 


you saw it in RADIO 


MU-RAD 
Valley 




























. LEICH Also choice 
Silver. of the 
E MacMillan 
ULT NE Arctic 
Newport Expedition 


BUCKINGHAM 
NUNN-LANDON 
KUSTOMBILT and 
many others 


use Thordarson Super Amplifying 
Transformers Leading set builders 
use more Thordarsons than all com- 
petitive transformers combined 











8 TUBE KITS! 


BASEBOARD MODEL, $84.75 


3 Jefferson No. 150 radio frequency transformers, $15, or Remler No. 600, $18.00; 1 Jefferson No. 155 filter 
transformer or Remler No. 610, $5; 1 each General Radio Oscillator Coils: No. 277A, $1.25; No. 277B, $1.25; 
No. 277C, $1.25. One coil mounting, No. 274B, $1. Twelve Coil Mounting Plugs, each lic. One Bradleystat, 
$1.85. Two No. 631 Remler condensers, each, $5; two, $10.00. Three Federal Jacks, $2.10. Three small 
Benjamin sockets, 5 large Benjamin sockets, each, $1. One Weston voltmeter, $8. One 2 mfd. Dubilier 
cond., $1.70. One 1 mfd. Dubilier cond., $1.25. Two .00025 Sangamo fixed cond., each, 40c. One .002, 65c. 
Two .006, each, 80c. Two .0005, each, 40c. Two 3 meg. Leaks, each, 20c. One 1 meg. leak, 20c. One 2000- 
ohm Federal potentiometer, $2.20. Seven Eby binding posts, each, 15e. Four No. 1-A Amperites, each, $1.10. 
One No. 112 Amperite, $1.10. Bakelite panel, drilled, engraved, polished, 7x20 inches, $5.75. Baseboard, 35c. 
Bus wire, 50c. Screws, 35e. Two Audio Transformers, Thordarson, each, $5.00. Or two Karas Harmonic 
Audios, each, $7.00, or Lyrics, each, $9.00, or All-American, each, $4.50. 

Complete kit as above, $84.75. 

Karas audio transformers extra, each, $2.00, or Lyric Audio Transformers extra, each, $3.50. 


Shielded Model Kit, complete with panel, ready-cut shielding, etc., ready to assemble, $89.50. 


All Parts Sold Separately at Above Quoted Prices 








F Nee oe 


We scientifically match up sets of tubes especially for use in superheterodynes and tuned-frequency 
receivers. Price per tube, Cunningham or Radiotron, each, $2.50, postpaid. Furnished in matched | 


groups of 3, 5, 6, 7, 8 and 9. 















SUPER-MACHINE-WEAVE COILS 


Heavy double green silk coils, machine 
wound and firmly sewed, on heavy nickel- 
led direct panel mounting. For use with 
any condensers. 


R-l1—Adapted for use in the Browning-Drake circuit. 
Price, complete set, including antenna coil (not shown) 
erpensicepumpeesuemnsinnetiinants —_ jamenpaniinnt oan $6.45 
R-2—Adapted for use in the Roberts cirenit. Price, com- 
plete set, including antenna coil (not shown) ..............$6.95 


RADIO OWNERS SERVICE COMPANY 
660 Twelfth Street Oakland, California 








¥. 
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Che Arrovox Wireless Corpora- 
tion sincerely wishes you a Merry 
Christmas and a Happy New Bear. 


We take this joyous orcasion also 
to thank our many friends for their 
esteemed patronage during the 
past year; and promise to continue 
deserving their gond will and con- 
fidence During the coming year. 


AGROVOx 


Manufacturers of Fixed 


Condensers 








Aerovox Wireless Corporation 
489 Broome Street New York 


fhe mac. > >>> a> a 7 —— a ye | es. 
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DX RECEIVER 
(Continued from Page 24) 


CX-220 power tubes is used in the last 
stage. If the power tube is employed, 
the “C” battery for the last tube is 
22% volts. 

The set is quite easy to tune. Dial 
settings on the variable condensers are 
practically constant, for the tickler coil 
is small in diameter and has no detun 
ing effect. To tune the set, the tickle: 


| is advanced until a “plop” is heard, in- 


dicating that the detector tube is in a 
state of oscillation. The detector dial 
is then turned until a “squeal” is heard, 
and set at the point where the squeal is 
lowest in pitch. Then the RF dial is 
turned to the point where the squeal is 
loudest. At this stage a change in pitch 


_ will be noticed, due to a slight amount 
| of regeneration in the r.f. tube. A final 


simultaneous adjustment of the RF dial 
and the tickler will complete the tuning 


| operation, 


For local reception, it will usually be 
unnecessary to use the tickler. It will 


| be found, too, that on local stations the 


last tube may be cut out by means of 
the double-pole double-throw — switch, 
although the switch can be omitted with 
less wiring complications, if the con- 
structor is a novice. 

Volume may be controlled by the 
switch and by the rheostat on the r. f. 
tube. In fact, this set has given good 
loud-speaker reproduction of local sta- 
tions with both the first and last tubes 


_ turned off. The operator will find it 


| convenient to tune 


in distant stations 
with the headphones on three tubes and 
then throw the switch over for four 
tubes to give loud-speaker volume—with 
no loss in tone quality. 





RADIO FOR TRAIN SIGNALS 
(Continued from Page 18) 
set which also serves to. shut off the 
noise of the locomotive. 
Due to the arcing of the pantographs 


| overhead and the intricate mass of wir- 
| ing and contacting devices aboard the 


locomotive, the radio telephone is not 


| always a reliable means of communica- 


tion while the train is in operation. This 
radio feature is at its best when the lo- 
comotive is at rest, and the machinery 
has been shut down. Under such favor- 
able circumstances the radio telephone 


| will work over a ten-mile range with 
excellent results. 


At any rate, by means of the radio 
telegraph alone the locomotive crews 
keep in constant touch with one an- 
other, using a simple code of signals. 
The radio telephone can be brought into 
play when a special condition or an 
emergency demands the fuller explana- 
tion that comes through the spoken word. 


Phosphor bronze window screen some- 
times serves as a very handy source ot 
spring wire for small coil springs. 








PERITE 


REG. WS. PAT. OFF. 


The “SELF-ADJUSTING” Rheostat 


A BASIC Need 
in Every Circuit 


BECAUSE—AMPERITE not only modernizes any 
set—it keeps it modern. 


1—Eliminates Hand Rheostats, thereby 5—Prolongs tube-life by keeping fila- 
simplifying control. ments at a constant temperature. 

2—Permits use of the latest aad no oe | 
tubes or any combination of tubes. 

3—Simplifies and reduces set-wiring, 
thereby making for greater com- 
pactness and avoids losses. 

4—No moving parts, hence no grind- 8—Makes every set-owner a master 
ing noises; clear and full tones. operator, no knobs to turn. 


7-—Brings the most out of each indi- 
vidual tube — automatically — no 
guessing. 


Write today for 
FREE 


Sold Everywhere 
$1.10 complete with mounting (in U.s. 4.) 


AMPERITE is used in every popular present-day construction 
set. Why? Because of its many outstanding exclusive features, 
and because it solves the perplexing problem of tube-control— 


COMPLETELY and AUTOMATICALLY. 


For the new tubes: 
Amperite No. 112—for the UX-112 and CX-112 
Amperite No. 120—for the UX-120 and CX-120 


Aeadiall Company 
Dept. R-17 50 Franklin Street New York City 
Mf’s of “TUNE-RITE” Straight-Line-Frequency Dial 


Be sure that the set you buy or build is equipped with AMPERITE. 
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Superadio Receiver 


Many 
New 
Features 


*56 


Licensed Under 
Reactodyne Agreement 
ISTINCTLY new engineering has produced in the Superadio 
a distinctly new type of Set with a richness of tone quality 
absolutely unequalled. S. L. F. condensers, tuned radio frequency 
with individual R. F. tube control and many other advanced fea 
tures. Designed for low upkeep cost, maximum results are ob 
tained with lowest possible drain on batteries and wear on tubes. 


Ask your dealer or write us 
Superadio Dynometer 


Measures Amplification Factor, Plate Im 
pedance and Mutual Conductance of Any 
Tube. No Curves, No Calculations. 


SPECIAL MODEL , 

S-2 AMPLIFIER $30 
Tube Manufacturers : 

Improve your product. A uniform 


Output can be obtained if you use the 
Superadio Dynometer. 


Jobbers and Dealers: 


The Superadio is direct reading, and tests 3 tubes 
per minute. Write for Discounts. 


Superadio Dynometer equipped 
with phones and plug. Price $120. 
(Patents Pending) 


De WITT-La FRANCE Co., Inc. 


54 Washburn Ave., Cambridge, Massachusetts 
Boston Representative : 
Martin, Hartley & De Witt Sales Co., 99 Bedford St. 


Chicago Representative : 
William A. Welty & Co., 36 So. State St. 











MINAS 


LOUD SPEAKER 
With Concert Unit 


The large size of this Unit gives great range with tone of 
most pleasing quality, which, combined with the special 
amplifying properties of the Burns horn, produces remark- 
able results. A speaker that will add to the enjoyment of 
any receiving set. Pleases the eye as well as the ear. 





Horn is of a distinctive design with pyralin flare in several 
handsome finishes. 


No. 205B—-With Black Flare $22.50 
No. 205D-—-Mahogany Tinted Flare 25.00 
No. 205P —Mother-of-Pearl Flare 30.00 
No. 100 —-Medium Phonograph Unit 10.00 
No. 120 —Concert Phonograph Unit 12.00 


At your dealer's, or write direct to manufacturers. 


State and Sixty-fourth Streets CHICAGO, U. S. A. 
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SINGLE CONTROL 
BROWNING-DRAKE 
(Continued from Page 25) 


a ‘ z 

| If the dial settings of both condensers 
| are now nearly the same, separate vari 
_ able can be removed from the circuit 


and C,, the other half of the double ro 
tor condenser, may be shunted across L,,. 
thus tuning both L, and L, from the 
same dial. 

Obtain a small variable condense: 
such as is used for neutralizang, and try 
it is shunt with L,. If at some wave 
length an adjustment in this condense: 
increases the volume of the station being 
received, it is evident that some chang: 
must be made in the number of turns. 
As 80 turns will probably be found toc 
great for .00035 mfd., turns should be 
removed until adjustments to the neu 
tralizing condenser do not increase the 
signal strength, and the correct valu 
of L, is now obtained. Ordinarily 75 
turns will be the correct value, but if it 
is found that L, is already too sraall, and 
turns should be added to have both L 
and L, in resonance at any given dia! 
setting, it is better to remove turns from 
L, and avoid patching L, with unsight 
ly soldered joints. 

The size of the antenna used with th: 
single control arrangement may affect 
the setting of the condenser across L,, so 
that if the set is adjusted for a given 


| antenna, and is then moved to another 


location, L, may have to be again 
changed unless the coupling between the 
antenna and secondary circuits is rela- 
tively loose. One method of loosening 
the coupling, in the untuned primary 
type, is to reduce the number of primary 
turns, and another is to insert a .0001 
mfd. fixed condenser in series with the 
antenna. 

While the above changes deal particu 
larly with the Browning-Drake circuit 
there are now quite a number of other 
sets where the same method of singi 
control may be applied, particularly the 
Neutrodyne, and those sets having tw: 


| stages of tuned r. f. amplification. 





A.B.C. BATTERY ELIMINATOR 
(Continued from Page 52) 
densers on each side will also serve th« 
purpose, but it should be remembered 
that the better the filter, the quieter th 

operation of the radio set. 

When connected to an 8 tube supe: 
heterodyne, the rectifier was all tha: 
could be desired, and satisfactory opera 
tion on distant stations was obtaine: 
without noise in the loud speaker, o: 
other indication that the set was being 
operated entirely from the a. c. lines 
Beginners in radio, however, had bette 
take heed that while the construction o* 
the eliminator is simple, and the alter 
ations to the receiving set relatively few 
the successful adaptation of the elimin 
ator to an existing radio set requires ; 
good working knowledge of the circui' 


. of the receiver and principles of radie. 











Condenser 


— for an even flow of current 
and a clear flow of sound 












HE By-Pass Condenser smooths out the 


fluctuations of the “B” battery currents. 


It makes the tone of any radio set greater in 
strength, purer, smoother. It means improved 
reception and constant quality. 


Try one in your set tonight I 


Dubilier 


CONDENSER AND RADIO CORPORATION 


~~. 
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NATIONAL 


YOU 
Control the Reduction 
Ratio! 


With the new NATIONAL Type B, Variable, Velvet Ver- 


nier DIAL, any ratio you desire, from a minimum of 6 to | 



























to a maximum of 20 to 1, is instantly obtained by shifting a 4 
small lever. It’s really marvelous how it separates stations. 
You'll be delighted with the difference in the tuning of 
your set when you replace your plain dial with this new 
NATIONAL Type B, Variable, Velvet Vernier DIAL 
(patents pending. ) 
Easily mounted on the 44 in. shaft of any standard type of 
variable condenser. All you need is a screw-driver. 
The mechanical principle is the same as the popular Type 
A, Velvet Vernier DIAL (patents pending.) It has the 
same velvety smoothness and the same freedom from back- 
j lash. 
The NEW NATIONAL Type B, Variable, aS: od B ; 
Velvet Vernier DIAL. (Patents pending.) Price of either Type A or Type B $2.50 
It 
THE Lean! 
spac 
NATIONAL KIT or 
by t 
e merc 
for Amateur Set Builders line. 
; eed 2- 
Designed for the popular circuits and hookups, the ss 
sm : cont. ; 1as 
NATIONAL KIT gives amazing results to amateur 
set-builders. It comprises the wonderful 3- 
used 


BROWNING-DRAKE Transformer 
NATIONAL Condenser and the 
NATIONAL Velvet Vernier DIAL. 





Price, Complete in one package... cceeeeeeeee 22,00 
The NATIONAL KIT makes a most welcome 
Christmas gift. Send for Bulletin 106-R. Type BD-1 Patents Pending Type BD-2 
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RADIO PRODUCTS 


The NEW NATIONAL 
EQUICYCLE Condenser 


(patents pending) 





pn ee 


It changes ] <- 
bd 


a mob 

into an ; 

orderly 
procession 





and 
lengthens 
the line 
of 


march! 


THIS NEW NATIONAL EQUICYCLE CONDENSER was describe« 
by Volney Hurd, Radio Editor, Christian Science Monitor, 
as “a distinct innovation in the capacity unit field.” 


It has the following features: 


1—The novel shape of the plates 
spaces the station groups at equal in- 
tervals of 10 kilocycles (as specified 
by the U. S. Department of Com- 
merce) in a true straight frequency 
line. 

2—The useful range of rotation 
has been increased from 180° to 270°. 


3—No gears, cams or levers are 
used to accomplish this result—con- 





sequently no back-lash exists and none 
develops with use. 


4—Its greatest dimension is only 
41% in. 

5—The same electrical efficiency 
and mechanical ruggedness that have 
always characterized NATIONAL 
DX Condensers have been embodied 
in the new NATIONAL EQUI- 
CYCLE Condenser. 


WrRiTE For BULLETIN 111-R 





Get the Genuine. Insist upon NATIONAL COMPANY'S RADIO Products. 


Your dealer appreciates your patronage and will gladly get them for you. 


NATIONAL COMPANY, Inc. 


W. A. REApy, PRESIDENT 


110 Brookline St. Cambridge, Mass. 
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AMERICA 
DEMANDS 
MILLIONS 











After all,the public isthe 
final judge of quality, in 
radio parts as in every- 
thing else. Year after 
year the story is the 
same— more people 
go into stores and buy 
ALL-AMERICAN Trans- 
formers than any other 
make on the market. 


Precision manufacture, 
insuring reliability, is 
the reason for the un- 
equaled demand for 
ALL-AMERICANS. Every 
A.i- AMERICAN Stand- 
ard Audio Transformer 
is guaranteed under a 
serial number stamped 
upon the metal. Look 
for it and know that you 
are buying satisfaction. 
Largest Selling Transformers 
in the World 


ALL-AMERICAN RADIO CORP. 
E. N. RAULAND, President 
4209 Belmont Ave. CHICAGO 


OWNING AND OPERATING 
STATION WENR-266 METERS 








ALL-AMERICAN 


Pioneers in the Radio Industry 

















ONGAN, 


Transformers 


and Chokes 


Share in Big Demand 
for New B-Eliminators 


Are you one of those radio lovers who 
have waited patiently for a perfected B- 
Eliminator? Because the new type Fila- 
ment and Non-Filament Tubes have defi- 
nitely answered the problem. With these 
tubes you can build a perfected B-Elimi- 
nator that improves your radio enjoyment 
more than you have thought possible. 


Dongan Transformers and Chokes are 
important parts in the construction of 
these remarkable new B-Eliminators. 


TRANSFORMERS 


No. 509 Full wave._....For Raytheon Tubes 

io. 537 Full wave For R. C. A. UX213 Tubes 

io. 537 Full wave For Cunningham CX313 Tubes 
io. 538 Half wave For R. C. A. UX216-B Tubes 

‘o. 538 Half wave For Cunningham CX316-B Tubes 


List 


$'7 .00 


CHOKES 
io. 514.20 henry 
No. 506 30 henry 
jo. 539 50 henry 


Lin $5.00 


Instructions on building your own B-Eliminator sent 
free on request. Dongan quality radio products at 
most dealers. Money orders filled promptly. 


Voltmeters That Are Accurate 


You must have a voltmeter that ie accurate to keep 
your battery and tube voltage up to par—which 
means consistently good reception. Dongan Volt- 
meters are really accurate. 


TYPE N 


0- 7 Volts 
0- 50 Volts 
0-100 Volts 


SET MANUFACTURERS 
Dongan Audio Transformers are the accepted stand- 
ard among Set Manufacturers. For quality products 
and a fair price you cannot equal Dongan Audio 
Transformers. Quotations on request. 


Dongan Electric Manufacturing Co. 


2981 Franklin Street, Detroit, Mich. 
Transformers of Merit for Fifteen Years 


Pacific Coast Representatives : 

San Francisco— 

Industrial Sales Co., 171 Second Street 
Les Angeles— 

W. A. Breniman, 443 So. San Pedro Street 
Portland, Ore. 

C. E. Gay, 166 Lewnsdale Street 
Seattle, Wash. 

E. P. Denham, 2726 45th Avenue S. W. 
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TRANSMITTING TALK 
(Continued from Page 38) 


meters that choke is too large. Am easy way 
of combining the chokes for the various fre- 
quencies is to have two sizes of choke 
coils in series, with the smaller first, and 
mounted at right angles to each other. The 
smaller choke will stop anything greater 
than about 20 meters and the larger choke 
will stop the wavelengths from 40 meters up. 
Many have found it necessary to use a choke 
coil in both sides of the high-voltage supplv 
one in the negative and one in the positive 
lead. This need becomes most noticeable 
on the shorter wavelengths where a good 
note is desired from a motor-generator set. 

The correct sizes of chokes for the dif- 
ferent wavelength bands are: 150-200 me- 
ters—250 turns on a form from 1 to 6 in. 
in diameter; 75-85.7 meters—150 turns on 
similar form; 37.5 to 42.8 meters—100 turns 
ditto, and 18.7-21.4 meters—50 turns on a 
form with greater diameter than 2 inches. 


VACUUM TUBE PROTECTION 

(Continued from Page 33) 
tained, the commercial ratings of the 
wires should be considered as about half 
their true ratings, but this is a very 
close margin of safety, as, especially with 
the small sizes, such wire may blow 
when least expected under a slight over- 
load. 

If a particular fuse wire is too large 
for certain service, and the next size 
smaller is too small, the larger wire may 
be pared down with a sharp knife, and 
its carrying capacity thus reduced, al- 
though this is generally a rather risky 
system, unless the person doing so has 
had considerable experience with the 





| particular conditions of service. It will, 


however, serve as a good emergency) 
scheme to obtain smaller capacity wire. 

In all of these fuse schemes, it should 
be borne in mind that open wire, or 
“link” fuses, as these are called, are 
not approved by the Underwriters, ex- 


| cept for open-air high tension service, 


on power line transformer primaries, 
and that the fuses described herein do 
mot in any way replace the regular fuses 
that should be used for protection for the 
various supply circuits in a radio station. 
As the plate circuits of tube transmitters 
closely approximate the high tension 
transformer circuit conditions, it does 
not seem that there can be any great ob 
jection to their use. 


In finishing wood, the popular dark 
brown mahogany color can be given by 


| mixing burnt umber with a good deal of 


turpentine, and a trifle of linseed oil, 
and applying like ordinary paint. ‘Then 
if this is well rubbed down, while it is 
still wet, and most of the color rubbed 
off, the resulting effect will be ali ‘ha 
is desired. If too dark, a little i) 
umber can be added until the color 
just right. 


The common fuse plug makes a good 
emergency substitute for an attachmen 
plug. Care should be taken, howeve: 
to insulate the leads, prior te using th 
device. 















esting and Calibration Service 


By Gerald M. Best 


“RADIO’S” NEW LABORATORY IS 


Second to None! ~ 


Readers of “RADIO” can now avail themselves of the testing and calibration service of our up-to-date laboratory, 
under the personal supervision of our technical editor,Gerald M. Best. Thousands of dollars have been invested 
in the most modern testing equipment, a small portion of which is shown in the illustration. Best will furnish you 
with test data, curves, calibration charts and a detailed report of his findings. Hundreds of our readers are already 
making use of this laboratory. Mail service is extended to all readers of “RADIO.” 


The service is 
prompt — and reli- 
able. Let Best solve 
your difficult prob- 
lems. Ship your 
apparatus by ex- 
press or parcel post, 
insured. Pack it well. 
Address the parcel 
to Best. Have your 
parts tested and 
matched before you 
assemble your set. 
Be SAFE. Our fees 
are very low. 
Matched equipment 
brings better results. 
See last month's 
“RADIO” for a de- 
tailed description of 
this laboratory. 


Best will answer 10 
radio questions for 
you free of charge 
if you subscribe to 
“RADIO” for 1 year 
at $2.50. 10 coupons 
go forward to you 
immediately upon re- 
ceipt of your order. 


’ 











































A Corner in “RADIO’S” Calibration Laboratory 


NOTE THESE REASONABLE PRICES— 


WAVEMETERS: $1.00 for first two coils, $.35 for 
each additional coil; $.50 extra for each curve. For 
buzzer type the calibration covers 100-3000 meters; 
for vacuum tube type 25-25,000 meters; tube type 
to be accompanied by actual tube and statement of 
filament, plate and grid voltage to be used and an- 
ticipated range of each coil. 


VARIABLE CONDENSERS: $1.00 for capacity curve 
drawn from ten tested points, including maximum 
and minimum. 

FIXED CONDENSERS: $.25 each for calibration at 
either radio or audio frequency as specified. 

GRID LEAKS: $.25 each for d. c. resistance. 
INDUCTANCES: Fixed or variable; $.50 each up to 
100 millihenries; $.75 from 100 millihenries to 1 
henry; $1.00 above 1 henry. 


I. F. TRANSFORMERS: $2.00 for matching with 
specified tuned transformer; $1.00 for frequency 
characteristic curve. 

A. F. TRANSFORMERS: $1.00 for curve of fre- 
quency characteristic from 60 to 5000 cycles; $.50 
for impedance or inductance measurement at any 
desired frequency. 

VACUUM TUBES: $.50 for measurement of ampli- 
fication constant at any one audio frequency. 


All equipment should be securely packed in wooden box with screwed lid so as to be usable for return shipment. Fees 
do not include return express or insured parcel post charges, which should be added. Stamps not accepted in payment. 


ADDRESS ALL COMMUNICATIONS TO CALIBRATION LABORATORY 


“RADIO” - PACIFIC BLDG. - SAN FRANCISCO, CAL. 
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And Now — 
HAMMARLUND 
Low-Loss 
COILS 


The 
HAMMARLUND- 
ROBERTS 





EVER before were coils of 

such high efficiency available. 
By an ingenious process, Hammar- 
lund engineers have devised a way 
to wind the famous solenoid coil 
with a definite space between turns, 
sunported and anchored by a mere 
film of dielectric material. Thus, 
inductance is kept high, with low 
distributed capacity and absolutely 
no chance for short circuits. 


They are regular equipment in the 
wonderful new Hammarlund-Rob- 
erts Receiver and the Eagle Neu- 
trodyne. Various sizes and arrange- 
ments are available for other stand- 
ard circuits. 


Write for Descriptive Folder 


Hammarlund Mfg. Co. 


424-438 W. 33rd St... New York 


Pacific Coast Representatives: 
ATLANTIC & PACIFIC AGENCIES CORP. 
383 Brannan St., San Francisco 


For Betton Radio 
ammarlund 


1 PRODUCTS 



































On to 
Success 


in RADIO! 





Director of the 
Radio Institute 
of America. 


ADIO is a profession well 
worth following. The 
work is interesting—fascinat- 
ing. The pay ishigh. The 
demand for new men—skilled 
men—is strong. 


You can embark, right now, on 
a successful career in radio. 
With a few months study un- 
der the expert instruction of 
the Radio Institute of America 
vcu can pass your U. S, Gov- 
ernment Commercial or Ama- 
teur Radio License Examina- 
tion and be ready for your first 
real radio job. 


Study in spare time 


There’s no need to give up 
your present work. Study at 
home in spare time. If you 
really want to make a success 
in radio, fill in and mail the 
coupon to the Radio Institute 
of America for information on 
the world’s finest theoretical 
and practical radio courses. 


RADIO INSTITUTE 
OF AMERICA 


Formerly Marconi Institute 
Established 1909 


322 Broadway “New York City 


Mr. R.L. Duncan, 


: Radio Institute of America 

« 322 Broadway, New York City 
Please send me full information about 
* your Home Study Course of radio 
* instruction 


s . ° 
« I am interested in the complete 
= course, including code instruction, 


§ which qualifies for the U S Gov't 
® CommercialorAmateurRadioLicense. 


Name 


. 
Qo. 
2. 
g 
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| telephone. 





| Jimmy. 






TWO CHRISTMAS EVES 
(Continued from Page 21) 


“No. No more. Guess I’m getting 
old, son; I don’t sleep well lately.” He 
was serious now. “So business is tak- 
ing up radio at last,” he murmured, 
more to himself than to me. “That 
means it’ll soon be used just like the 
I knew it would come!” 

“Maybe you knew it would come, but 
I didn’t,” I confessed, proud to acknow- 
ledge old Dan as my teacher. “Old 
heads are best, Dan: to me the spark 
was a ‘thing of beauty and a joy for- 
ever,—when you told me it was 
doomed I wouldn’t believe you. I’m 
sure glad now, that I changed my 
mind.” 

At last I managed to get out; “This 
is the first decent job and the first decent 
salary I’ve ever had, and I owe it to 
you, Dan. Thanks.” 

“If I’ve helped—you know I’m glad, 
There was a pretty good man 


_ lived once, about two thousand years 





| to get excited about. 


A 


ago, who believed in helping.” He 
laughed softly as he settled back in his 
chair, remembering the times when he 
helped me with my boyish “ham” prob- 
lems. “You were a funny kid. I'll al- 
ways remember the first time you came 
aboard and looked at my bum set, as 
though it was a cross between the circus 
and Heaven. You said you wanted to 
ask a question: you wanted to know how 
I grounded the set when we were out on 
the Lake where there wasn’t any 
ground.” 

“IT was only eleven,” I grinned, sort 
of embarrassed. “That was in 1910 
when I was just putting up my first 
aerial. I don’t know how I ever got 
up nerve enough to come aboard with- 
out permission. You had an iron pyrites 
detector that I thought was wonderful.” 

Content with each other’s company 
and with the warmth from the oil stove 
—incidentally, due to Dan’s tinkering 
that stove was the one oil stove I have 
known, without an odor like that of the 
annual picnic of the combined Amal- 
gamated Glue and Limburger Cheese 
Unions—we sat silently for a while, 
then. The intense cold forced some of 
itself through the ancient wood of the 
radio shack’s walls, just enough to in- 
tensify the comfort of the heat, and it 
was so quiet outside that we heard—or 
fancied we heard—the soft drifting 
touch of the snow falling on the roof. 
The old boards popped and cracked 
from the icy cold. 

Suddenly the front legs of Dan’s 
chair, coming to the floor with a thump, 
signified that he had heard something 
interesting. “C. W., Jimmy,” he shout- 
ed at me, busying himself with the dials 
of his receiving set. 

I had been working with C.W. every 
day for a week; it was nothing for me 
I watched Dan, 
instead of taking one of the ’phones, and 
tried not to notice how tired and old 

(Continued on Page 68) 


































The Greatest Name in Radio 
A Peerless Value from the Master Scientist of Radio 


“ELDOM are the finer things of life introduced at pop- 
ular prices. The cost of originating the new usually 
prohibits low price. 
But here is a notable exception — the De Forest F-5-M 
Radiophone, a masterpiece in performance, quality and 
dignified beauty, from the master mind of radio science. 


Everything about this marvelous set is exceptional. The 
circuit is new—and ingenious. Known as the De Forest 
Balanced Circuit, it gives to radio tone the rich realism of 
life. Low and soft tones that usually die away in a misty 
blur are reproduced distinctly and musically. Very high 
tones that seem to climb into the infinite and flutter away 
like white butterflies against a blue summer sky are borne 
to your ear with a clearness and sweetness new to radio 
devotees. Individual parts in quartette and choral 
harmony are ianteitel: something new in reception. 


This self-same circuit also contributes economy to 


For better reception and longer tube life always 

buy De Forest Audions. There's a special one for 

each socket. De Forest invented the radio tube 
~there can be none finer. $3.00 
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The De Forest 
F 5°M Radiophone 





The De Forest W-s which sets a 
new epoch in cabinet artistry aad 
tone reception. 





operation. It reduces the drain on batteries, thereby 
lengthening ‘‘B’’ battery life and the interval of recharg- 
ing or replacing ‘‘A’’ batteries. 

Refreshing, also, is the manner in which this new cir- 
cuit tunes in stations .. . without scraping and whistling. 

New power qualities, distance mastery, station sep- 
aration and volume are added by other newly devised 
mechanisms. And art intervenes to add the final touch 
... gtace and symmetry in cabinet design, the tone re- 
producer in-built and out of sight, ‘‘B’’ batteries housed 
in a compartment within the cal :net. 

Yet the price is only $110! (Western prices slightly 
higher.) See and hear the F-5-M at your nearest Author- 
ized De Forest Dealer's. 

Price range of De Forest Radiophones—$85 to $450. 
DE FOREST RADIO COMPANY 
Jersey City, N. J. 


Have You Heard It? 


If Not, Read Offer Below! 


Every radio fan will be surprised and delighted 
with this loudspeaker. It produces the high and 
low notes without distortion with true and clear 
reproduction. It also has plenty of volume. Ac- 


knowledges no superior at any price. 


Hand- 


somely finished in crystal black with grained 
mahogany bell and antique silver detail. 


Price, $25.00 


The Remola Concert Cabinet 


Produces the same beautiful tone as the Trum- 
pet. A fine mahogany finished cabinet of just 


the right size. 


The Remo Trumpet 
(Concert Type) 


Remola Concert Cabinet 
$25.00 


Dealer’s Offer—both of these instruments 
will be sent to you on 10 days’ free trial 


through your regular jobber. 


We are will- 


ing to do this so that you may hear them. 


THE REMO CORP. CONN. 


Coast Representative: 


FACTORY SALES AGENCIES CO. 


Los Angeles San Francisco 
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Coil Set Ne. 24 for Browning-Drake Circuit 


SICKLES 


DIAMOND WEAVE 


(Trade Mark Registered Aug. 4, 1925) 


COILS 


For Browning- Drake 
Roberts, Craig and 
Hoyt Circuits 


(Patented Aug. 21, 1923) 


Sickles Coils for the fameus Browning-Drake 
Cireuit are the latest Sickles achievement in 
eficient design for a particular use. They are 
priced at $7.50 a set. 

The New No. 18A Coils for any Reberts Cir- 
euit are absolutely standard equipment. They 
are priced at $8.00 per set. 

Coil Set No. 20, at $4.50, is for use specifically 
with the new Reflex Receiver designed by Al- 
bert G. Craig using the Sodion detector. 

Coils for the Hoyt Circuit at $10.00 a set for 
the Knockout Reflex Circuit at $4.00 a pair, and 
the Tumed Radio Frequency coils at $2.00 each 
are other standard Sickles Coils. We manufac- 
ture also for manufacturers’ speeial requirements 


Send for descriptive catalog 


The F. W. Sickles Co. 


138 Union St. Springfield, Mass. 


























MERIDEN 


Seattle 








In the New Cockaday 
LC-26 


Receiver 


The Precision Octaform Coil plays 
a critical part. The hard rubber 
octagonal core with concave sides 
permits the wire to touch at only 
eight points. This gives a perfectly 
rigid coil that is 90% air wound. 


For the convenience of those 
consumers and dealers who 
wish to buy the Cockaday 
LC-26 in complete kit form 
we offer to furnish the parts 
exactly as specified in Mr. 
Cockaday’s laboratory model. 
Price, complete without cabi- 
net, $65.80. 


PRECISION COIL CO. 
209 Center St. 


For the Critical Part— 
A Precision Coil. 


New York, N. Y. 
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BACK COPIES OF “RADIO” 
With Best’s Super-Het. Articles 
Both for 50c. 
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| ness of his hair, was changing. 


(Continued from Page 66) 
he looked, and how his skin, that looked 
like wrinkled leather against the white- 
Finally 
he beckoned me to take half of his 
“Baldies,” and I heard the then unusual 
note of a low-pqwered C.W. I came 


_ in just in time to get the last few letters 


before he stopped sending. 

“That’s an airplane,” Dan said excit- 
edly. “‘Must be a private one, or he'd 
have used a call. Unlicensed, the nervy 
devil! Just said ‘Qst 2000 feet above 
city; how do you get me? A-i-r.’”’ 

“By gosh, that’s young Marshall,” | 
guessed. “I heard one of the fellows at 
the store say that his dad had bought 
him a plane. And I know that the Old 
Man would never have put in a radio- 
cast set if his son hadn’t interested him 
in it. Did you notice the bum fist?” 

“Well, he’s crazy, to go flying around 


in this kind of weather,” Dan muttered. 
| “If he should get caught in some of this 


wind and dumped into the Lake he'd 
be frozen stiff in a few hours.” 

The next day while I was working 
on the roof at Marshall’s, Mr. Marshall 
himself dropped in to see what progress 
we were making, and I verified the fact 
that it had been his son in the plane. 
“My boy goes to school up at St. 
John’s,” the grim old financier told me 
proudly, yet I detected a worried note 
in his voice. “He’s down—for the holi- 
days, and I bought him this hydroplane 
to go along with his racing car. He’s 


| interested in this radio—has one on the 


plane, in fact. He'll amount to some- 
thing some day.” 


That came close to a confession that 


| so far the boy hadn’t amounted to much, 


but I didn’t hint at the fact. “I’ve 
never met him, Mr. Marshall,” I said, 
having no idea at the time that I was 
going to meet him in the very near fu- 
ture. “By the way,” I continued, 
changing the subject, “I read of a new 
phonograph reproducer that is being put 
out in New York for radiocast stations. 
It’s rather expensive. Do you mind if 
I write to New York for one of them?” 

“Write, nothing! Jump on a train 
as soon as you get time and go to New 
York and bring one home. I want only 
the best in this station, and don’t worry 
about the expense.” 

Lord, why didn’t someone say that to 
me when I was playing the little game 
of rebuilding condensers and _ having 


_ masts fall down on my head, called Be- 


ing An Amateur! 


Anyway, about three o'clock in the 
afternoon who should drop in but Dan, 
weaned away from his loved radio shack 
by his interest in me. He was followed 
a few minutes later by a young fellow, 
eighteen or nineteen years old, dressed 
in million-dollar clothes and with a cig- 
aret hanging from his lips—a visit not 


' unusual, for lots of people, thanks to 
| the newspapers, had been coming up to 


(Continued on Page 79) 
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: A marvelous new aerial that is guaranteed to Va 3 | ke Manufacturers ce aS Ce 









































give greater distance, easier tuning, more perfect mar) “ 
selectivity. Consists of pure, copper ribbon, ‘. 
heavily enameled, wound around sturdy, wea- 
ther-proofed rope. Try this new aerial for bet- 
ter reception. 
$3.00 100 feet ................$5.00 
3.85 150 feet ................. 7.00 
ACORN 
WINDOW-LEAD-IN 
Fits into sash as pictured. 
Made of pure, copper rib- 
bon — % in. wide, heavily 
enameled by special pro- 
cess. Triply insulated with 
waterproofed fabric. Thou- 
sands of users recommend 
them for satisfactory ser- 
vice. Each 35ce. (Unenamel- 
ed—25c). 
| 
| 
| 











ACORN MASTER SWITCH 
Instantly connects the battery to the charger or 

te the receiver. 
Single Socket Type $5.00 
Double Socket Type : 6.25 

(For use with B- Eliminator) 
DEALERS—Write for Discounts—JOBBERS 
Send for circulars on Acorn Products | 


-™ Acorn Radio Prod. Co. 
ions 710 W. Madison St., Chicago 








MOZART-RADIOCIEVE 
SuPER HEADSET, 





MOZART UPRIGHT 

SPEAKERS 

ARE YOU A SUBSCRIBER? | ) THE STANDARD - - $ 8.00 
Send for Trial Subscription C . \ Tue Brack Beauty 10.00 


$1.00 for Six Months ee |, ue 121N-B --- 12.00 
THe 14-1n-B --- 14.00 






































Build the Set That | 

Holds 4 World’s Records | SSO | OW it is neither nec- 
(Fy NSS | essary to buy an in- 

i different “loud speaker” 

PHONOGRAPH Unr or to use headphones un- 

Type A, $4.00 suitable for amplifying 

Type B, $6.00 ) service. 

These speakers—true 
reproducers — provide 
highly satisfactory en- 
tertainment — and the 
low cost makes them 
available to all. They 
will give results far su- 
perior in tone and vol- 
ume to other instru- 
ments at, or, near their 
price. 

These speakers are 
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The receiver that brought in stations 
6,000 to 8,000 miles distant with loud 
speaker volume night after night. All 
records fully verified. 





Holds World’s Records For 


(1) Longest distance ever received on a loop aerial 
—8,375 miles. 

(2) Mest consistent reception of stations 6,000 to 
8,000 miles distant—1l17 programs in_ three 
months. 

(3) Brought in 6 different stations in 24% hours— 
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all over 6,000 miles. correct, and, only a dem- 
PRICE: on i i 
Complete Set of Parts... $103.26 stration = needed to 


BABY GRAND prove their unquestion- 
COMPLETE able quality. 
WITH 
Type A UNIt, $9.00 
Type B, $12.00 


(Includes all parts necessary to make an exact 
duplicate of this wonderful receiver) 


FREE Full sized blueprints and complete building 
instructions are supplied free to those buy- 
ing set of parts. Building Instructions only, $5.00. 
Circulars free upon request. 


Scott Radio Laboratories 


35 South Dearborn Street, Chicago 
Dealers Write for Discounts 
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THE KODEL MICRO- 
PHONE LOUD SPEAKER 
is an exact replica of the 
transmitting microphone 
used in broadcasting. 

The effecient Kodel reproducing 
unit, with an ingenious new 
snail-shell horn, mounted inside 
the microphone case, produces 
a remarkably clear, full-toned 
volume. Non-vibrating tone 
chamber eliminates distortion. 


The $15 model incorporates the 
new Kodel, Jr. unit; with the 
large Kodel unit, $20. 


Radio dealers everywhere have them 
THE KODEL RADIO CORP. 
507 E. PeariSt., Cincinnati, O. 


Design 
Patented 
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RADIO RECEIVING 





sZt 


Combines Tone Quality and Selectivity With Distance 
Price $165 Without Accessories 
ANDREWS RADIO CO., Tribune Tower, Chicago 


F. L. TOMLINSON CO., Los Angeles and San Francisco 


ROBINSON SALES CO., Seattle 












for Distoctionless Amplification 
Used on the U.S. N. Dirigibles 
Made all capacities, 12,000 ohms and up. 
List price, $1.50. Special sizes to order. 
Write today. Discounts to dealers. 
CRESCENT RADIO SUPPLY COMPANY 
3 Liberty St., Jamaica, N. Y 














THE 


CHELSEA 


SUPER-FIVE 


NEW 


West of Rocky Mountains 55.00 
East of Recky Mountains 50.00 
Chelsea Radio Co., Chelsea, Mass. 
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| said. 


| you work this one for me? 





(Continued from Page 68) 

see how the station was getting along. 
Remember, there were no huge factory- 
built installations then: I was practic- 
ally building the outfit right there on 
the roof, with the aid of some blueprints 
and what knowledge of theory I had got 
from Dan’s advice. 

“Dan, this is a good chance for me to 
see how the set sounds over the air,” | 
“How’'ll it be if 1 run down to 
the boat and listen in on your set, while 
I’ve never 
heard how she sounds over the air.” 

“Nope, Jimmy. You can’t teach an 
old dog new tricks!” 

“Oh, can’t you?” I shouted. “Well, 
it seems to me that the old dog taught 
the young one some new tricks, in this 
case.” 

“No, I told you to go learn the new 
tricks; I didn’t teach ’em te you, 
Jimmy.” 

“But, Dan, I’ve got her wired so that 


| one switch controls the whole shooting 


match. Look here—you just throw this 


| and talk, and throw it back to turn 
| everything off.” 
| fetch him. 
| the time it would take me to get to the 


I thought that would 
I was right. We figured 


S. S. Moper, and I left. In a short 
time I heard Dan’s voice; listening on 
the Moper’s set which Dan had come 
to think of as his. 

If I heard that modulation today I’d 
shriek and go around shooting innocent 
bystanders with a knife, but then I 
thought it was fine. I could understand 
what Dan said, and in 1921 that was 
more than sufficient. “Hello, 8S. 8. 
Moper, Hello 8. S. Moper. How’s 
this? How — do — you — get — me? 
Hello-o-0 —” 

Suddenly Dan’s voice stopped, and I 
heard the echoing sound of footsteps in 
the uncarpeted room on the roof of 
Marshall’s store, followed by the dis- 
tant sound of two voices arguing. For 
a few minutes after that ‘I could get 
nothing but the hum of the generator. 
The silence was beginning to worry me 


| when Dan came in and said, “A little 
| trouble here. 


Can’t tell you over the 
air, Jimmy; it isn’t the set, though. Bet- 
ter come right away.” I heard the hum 


| die as he pulled the switch. 


Anxious, I rushed back to the roof. 
Dan had: sounded sick at heart. Sud- 
denly the freezing winter seemed cruel- 
ler. The holiday red and green that 
hung everywhere was a bit less joyous, 
a bit more artificial, as though people’s 
hearts were not behind the decorations. 

I found out soon enough what had 
happened. The young fellow whom | 
had seen enter the station, just after 
Dan, had become excited as soon as he 
watched Dan talk into the microphone, 
and had demanded to be allowed to do 
the same. Dan had refused, and after 
the argument I had heard over the air, 
he had tried to take the microphone out 


(Continued on Page 72) 






























tune up your toes-Lopez is on the air/ 


OLL back the rugs! Roll back the years! It’s time for stepping 
out—when FADA RADIO lures Lopez into your home! 








But unless your Radio is up to the FADA RADIO Standard of Reception 

—even the marvel-music of Lopez may sound like a Hurdy-Gurdy. 

To get perfect clearness, perfect tone-shading, satisfactory volume 

you can depend on FADA RADIO—daily more widely recognized as Thee is éidde Ratio tablte 
the criterion for all radio performance. every purse—all s-tube Neutrodyne 


; pps : "oe = . ‘ sets for dry cell or storage batter) 
And the ease with which you can tune in and out with FADA RADIO tubes, from $85 te Art Cabinet 


makes any evening's program one strictly of your own choosing, models up to $300. Illustrated 
whether the desired stations are close at hand or scattered over is the Console at $275 
the continent. 











4 Strong Statements—Let's Prove Them! Of course, the best way to judge 
ae FADA RADIO Reception is to hear it in your home. The nearest Fada 
oo Authorized Dealer will be glad to demonstrate one on trial, free of 


? obligation. Most of them will arrange convenient-terms of pay- 
‘a ment if desired. 





And remember, when you own one, FADA RADIO Service guarantees 
the maintenance of the Fada Standard of Reception. 


F. A. D. ANDREA, INC. 


CHICAGO NEW YORK. SAN FRANCISCO 


FADA RADIO, LTD. -TORONTO FADA RADIO, LTD. — LONDON 
Manufacturers of TUNPD RADIO FREQUENCY receivers wsing the highly eficient NEUTRODYNE principle 





Send to F. A.D. ANDREA, Inc., 
Aydt | & 1581 Jerome Avenue, New York, 
[oe eater a | for book B,‘‘FADA RADIO — 


the Standard of Reception"’ 
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bringing astonishing results. 
Note what the exacting laboratory 
tests show at the right. It is by far the 
most efficient socket ever designed. 

Scientifically skeletonized base and 
shell, and virtual suspension of springs 
in air, minimize contact with insulat- 
ing material, and reduce leakage and 
loss to hardly perceptible proportions, 
less than the low loss condensers and 
other precision apparatus with which 
these sockets are used. 

Gooseneck spring construction pro- 
vides flexibility found in no other 
type, positively eliminating tube jar 
and resultant microphonic noises 


and injury from careless handling. : 
Inter-electrode capacity less than } 
in any other type. ; 
i 
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Inter-Electrode 
Capacity 
Micro- 
Microfarads 
A. Erla Nilloss 
Cushion Socket. .65 
rrice, 201 or 199 size, 75c each B. Moulded 
West of Rocky Mountains, 80c a .90 
C. Bakelite— 
Ea Cushion Springs 1.24 
y, y, D. Bakelite Base— 
Skeletonized 
Metal Shell.....  .85 
E. Moulded 
Bakelite ....... 85 
F. Moulded 
iu ee 1.06 
G. Bakelite Base— 
Metal Shell..... 1.48 
H. Special Bakelite - 
Cuts losses as much as 70%. Built on Composition.... .95 
I. Glazed 
new cushion principle. Highly com- Porcelain ...... 1.33 
: J. Panel Mounting 
pact. Improves materially any set. —Bakelite ..... 1.50 
K. Glass ... 2.25 
Send for free booklet. ’ 
HE new Erla Nilloss socket is Side wiping contacts insure perfect 


connection to tube prongs. High re 
sistance joints are eliminated by 
forming suspension spring and con- 
tact member in one piece. Rectangular 
base occupies less room and permits 
closer mounting than do other types. 
Base and shell made of genuine Nilo- 
site, a specially processed Bakelite. 
All metal pieces heavily nickeled. 
The above is 201-A. 


type shown 


Same construction in smaller 199 socket. 


Test radio’s most advanced sockets 
on your set today. See them at any 
good dealers. 

ELECTRICAL RESEARCH 


LABORATORIES 
Chicago, U. S. A. 


ELECTRICAL RESEARCH LABORATORIES, 

Dept. I-C, 2500 Cottage Grove Ave., Chicago, I!! 
Send me your new book, “Better Radio Recep- 

tion,”’ telling what's new in radio. 

Name 

Address 

City County coon State 








Notice to our Readers 


We have a few copies of the August, 1925 issue of “RADIO” 
on hand. This issue contains Best’s Super-Heterodyne fea- 


ture. 


Send 25c for a Copy 


Pacific Building “RADIO” 


San Francisco 
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(Continued from Page 70 
of the older man’s hand. He had some 
friends who would be listening in, he 
said, and he wanted them to hear his 
voice over the air. Naturally Dan had 
refused, both because he suspected the 


| boy had no license and because he didn’t 


think I wanted anyone to touch the set. 
Finally the boy, in a rage, shouted that 


_he was Mr. Marshall’s son, and sneer- 


ingly promised Dan that he’d pay for 
his insolence and for what he had done. 
Dan was sick with worry, and so was 
I. But we couldn’t do anything but 
wait. The next day Dan was called on 
the carpet and fired. 
That evening Dan and I had dinner 


_ together—a dinner which Dan didn’t 


touch, and which we ate without either 
of us speaking a word. When we were 


| through, Dan broke the silence: 


“Jimmy, you think I’m crazy to love 


| that job on the old Moper—and my set 


so much, don’t you? 
why—” 

And he told me his story: 

“Jimmy, I’ve drifted for twenty 
years, trying to forget something that 
happened. I—when I was just a little 
older than you are now, I was married 
—to the most wonderful woman in the 
world, and—I had two sons. Two baby 
sons. Five years of happiness. Then— 
and it was Christmas Eve—it seems 
like Fate that all this has happened now, 
with Christmas Eve the night after to- 
morrow night, Jimmy—it happened.” 
His voice was hoarse, now. “It hap- 
pened.” 

“I came home from work, Christmas 
Eve, with my pockets stuffed with 
candy and a few extra things I had de- 
cided to buy for presents at the very 
last moment. I was thinking of the 
welcome I’d get at home, with my wife’s 
face shining in the glow from the lighted 
tree, and of the excitement and mystery 
of preparation for Christmas Day. I 
was planning how I’d play with—my 
boys, and then as I turned the corner 
where our house had been, there was no 
house; only a square, black patch against 
the white, cold snow, with icicles already 
forming on the smoking black timbers, 
where the engines, too late, had tried 
to put out the fire.” 

He stopped, and it was a long time 
before he went on, with the heart-ache 
of twenty years of loneliness dragging 
every word that came from his lips: 
“There was no little wife, Jimmy boy, 
and there were no little boys. They 
were all gone—burned—and we never 
even learned how the fire started. I 
suppose it was from the Christmas tree. 

“T drifted, starting that same night. 
I went to sea. After a year or two the 
sea herself, with her greatness, brought 
me to my senses. I realized that I had 
been out of my head for months on end, 
that I was slowly going mad. Then 
I fought it. ‘Dan,’ I would tell my- 


Pil tell you 


(Continued on Page 74) 








































Where great radio 
inventions were 


first produced 


ALL the leading authorities in radio know 
of the famous Thompson laboratories, for 
during the past 16 years over 116 different 
types of radio apparatus have been designed 
and manufactured by Thompson; many of 
the important problems of radio were solved 
by Thompson engineers. 


Out of the Thompson plant came many of 
the intricate devices used by sailors on the 
seas, soldiers on the field of battle, and by 
radio operators in aeroplanes and subma- 
rines. The radio direction-finder, the sonic 
depth indicator, the light-weight aeroplane 
transmitter, etc., etc., have added to Thomp- 
son renown. 


This bulwark of scientific and practical 
radio experience stands back of Thompson 
products today. It is your assurance that 
in design, manufacture and performance, 
Thompson Radio will meet your most criti- 
cal expectations. Thompson Receivers are 
priced from $125 to $360. Thompson and 
Thompson-Fuller Speakers, $28 and $35. 
All prices slightly higher west of the Rocky 
Mountains and in Canada. Sold by the bet- 
ter dealers everywhere. R. E. Thompson 
Manufacturing Company, 30 Church Street, 
New York City. 
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THOMESON M96 _CO_30 CHURCH STAT wre 728 





BUILT BY MAKERS OF ARMY AND NAVY 
RADIO APPARATUS USED BY LEADING NATIONS 
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Distortion 





Perfection 


‘Where is the difference 


in radio transformers ? 


fb. audio frequency trans- 
formers in your radio perform 
a most important duty. They aid 
in increasing the volume of sound 


... in building it up to the desired 
strength. BUT— 


When sound is increased, the 
tendency is toward distortion. 
That’s where the difference comes 
in transformers. Inefficient trans- 
formers will give distorted recep- 
tion, just as adefective mirror will 
show a distorted image. 


Whether you are building a set, 
or buying one, be sure about the 
transformers. No radio, remem- 
ber, can be better than its trans- 
formers. A safe guide to follow is 
the Jefferson trade mark. You can 
depend on quality in perform- 
ance when the name “Jefferson” 
is on the product. 


Jefferson Transformers are made by 
transformer specialists—the world’s 
largest manufacturers of small trans- 
formers. There is a very definite reason 
why leading radio engineers specify 
“Jefferson.” You'll find it in the clear, 
sweet, life-like amplification which 
Jefferson Transformers give. Sold by 
the better dealers used by leading set 
manufacturers. 


JEFFERSON ELECTRIC 
MANUFACTURING CO. 
501 So. Green St., Chicago, IIl. 


Makers of Jefferson Radio, Bell Ringing and 
Toy Transformers; Jefferson Spark Coils for 
Automobile, Stationary and Marine Engines; 
Jefferson Oil Burner Ignition Transformers. 


JEFFERSON 


RADIO TRANSFORMERS 














JEFFERSON 
Tube Rejuvenator 


Keep your radio tubes like 
new! Rejuvenate them regu- 
larly, AT HOME, just as you 
recharge your storage bat- 
tery. Jefferson Home Rejuve- 
nator doubles and trebles 
tube life, quickly pays for it- 
self. Raises your set's efficien- 
cyto 100%, and keeps it there! 
Completely restores para- 
lyzed or exhausted tubes. 
Takes large or small tubes— 
types 201-A, 301-4, UV-199, 
C-299, 5-VA. Don't be with- 
out this long-awaited radio 
necessity. $7.50 at leading 
dealers 
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| starting the voyage. 





(Continued from Page 72) 
self, forcing myself to listen—‘Mary 
won't have any more respect for you— 
it won’t show that you love her, if you 
spend the rest of your days in an insane 
asylum. Mary wouldn’t want her hus- 
band to be an idiot. Buck out, Dan. 
Get interested in something that will 
take your mind off it all, keep you from 
brooding!’ I was a common sailor on 
a tramp freighter going to Australia at 
the time. 1 never even remembered 
I went to the skip- 


| per and asked him for a book. He gave 


me one on electricity. I learned it by 
heart. Not interested in the book, | 
forced myself to memorize page after 
page. When we docked I had a big pay 
check coming; I had never gone ashore, 
never spent a cent. I spent all my pay 
for books. One of them mentioned 
wireless telegraphy. I really began to 


| get interested. 





“When I quit the sea and drifted to 
Chicago, the first wireless sets were be- 
ing installed on the boats on the Lakes. 
I got a license and a job. Radio grad- 
ually came to fill the place in my heart 
those others used to hold, I suppose— 
now that I look back on it. There— 
there are two things in the world I love: 
boys, because of my own sons, and my 
old set on the Moper.” 

“Every man has to have something to 
love,” I said, blowing my nose. “Even 
that old ———— Marshall loves some- 
thing. His store and his son.” 

“And that’s why I don’t blame him, 
Jimmy. He’s choosing between hurt- 
ing my feelings and hurting his boy’s 
feelings—and he’s choosing in faver of 
his son, just as I’d do. What Mr. 
Marshall doesn’t realize, of course, is— 
that set on the Moper, it’s like a son 
to me, Jimmy.” 

I planned to leave for New York the 
next night. One night on the way, a 
day in New York to get the stuff | 
needed, and a night to return. Coming 
back to Chicago, spending Christmas 
Eve on the train, would get me into Chi- 
cago in time for Christmas day, in the 
morning. Before I went I bearded the 
lion in its mahogany private office, and 
talked to Mr. Marshall. I almost lost 
my own job. In vain I pleaded, as a 
last resort, that Dan had only been 
obeying a Governmental statute forbid- 
ding those without commercial licenses 
to operate a commercial installation. 

“He insulted Robert,” was all Mr. 
Marshall would say. “I allow no one 
to do that. I will do absolutely nothing 
about the matter. The man is dis- 
charged, and he will not be rehired.” 

“But Mr. Marshall,” I made a final 
attempt. “He’s an old man. He 


| couldn’t get another job even if he could 


stand one, away from radio. Honestly, 


Mr. Marshall, if he has to get a job as 
night watchman or dishwasher some 
(Continued on Page 76) 









6VOLT “A” BATTERY 
Here is the rugged, good- 
looking Exide 6-volt “A” 
Battery. One-piece case. 
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in 4-volt size. 





24-VOLT “B” BATTERY 


In glass cells, 6000 
milliampere hour ca- 
pacity. Also in 48-volt 
size. 


RECTIFIER This unit is kept connected to your electric light socket as weil 
Exide Rectifier for gconom- as to the radio set. Raise the small switch on the end and the re- 
ical recharging of “B” Bat- ceiving set is ready for use; lower it and the battery is automatically 
tery from your own house laced on charge. Finished in rich mahogany color, the Exide 
current. dio Power Unit is furnished in two sizes — one, for sets using 





2-VOLT “A” BATTERY 
Compact Exide for low- 
voltage tubes. Also made 















THE EXIDE RADIO POWER UNIT 
(Combination “A” battery and charger) 


4-volt tubes; the other for sets using 6-volt tubes; retailing at 
$28 and $38 respectively — slightly higher west of the Rockies. 











Range far and near 
with your radio set 


Ex10e 


RADIO 
BATTERIES 





RINGING in the distant stations, selecting the choice num- 

bers from local programs—in short, getting the most 

enjoyment from your radio set—is largely a matter of proper 
current supply. 


All the distance, volume, and clearness that an ample, uni- 
form supply of current gives to radio reception are yours when 
current is supplied by Exide Radio Batteries. There are Exide 
“A” and “B” storage batteries for every requirement, and a 
rectifier for recharging “B” storage batteries. 


See the complete line at any Exide Dealer’s or at your favorite 


| radio store. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 


Exide Batteries of Canada, Limited, 153 Dufferin Street, Toronto 


FOR BETTER RADIO RECEPTION, USE STORAGE BATTERIES 
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Greater 
Efficiency— 


-that’s the trend in 

today: continued good re- 
ception, good volume and 
pleasing tone quality. 


Radio 


Accurate measuring in 
struments are largely respon- 
sible for these good results 

Check your batteries frequent- 
ly with a Jewell High Resistance 
Voltmeter. Burn your tubes at 
the safe voltage rated by the 
manufacturer. 

Order from Dealer 


Send for 15-B Radio Catalog 


Jewell Electrical 


Instrument Co. 
1650 Walnut Street Chicago 

















Syst Published 
Our New 
96 Page 


AVOI0 CUIDE. 


“Chockful” of data and 
valuable jnfeormation for 
RADIO ENTHUSIASTS. 
Trouble shooting chart. 
Latest released list of 
BROADCASTING STA- 
TIONS, and hundreds of 


RADIO VALUES 
WRS Prices Are Lower! 
WRS Service Is 
PROMPT, ao 

COMP 
EVERYENENG ™ ngpro1 
GET OUR PRI 
FIRST! 
You'll Save Money! 


Be sure to write for 
Catalog CR10 































word 
it is 3 SATISFACTION INSURANCE: 
Everything you buy here—from bus bar 
to the finest multi tube set is —— 
with “money-back!"' You receive 
hundred cents’ worth of value for EVERY 
dollar you invest at WARS. 


SHOX 2 BE IN EVERY 
FANS L/IGRARY 


feces NOW 


Complete parts for latest 
model BEST SUPERBET- 
ERODYNE, new 8-tube ‘loop 
model, covering the range 
from 50 to 600 meters. WRS 
prices for this circuit, includ- 
img ALL standard, exactly as 
specified by the inventors. 
Be sure to get our prices 
FIRST—you'll save money, 
get better value and better 


service. $7 1.50 


WRS is headquarters for 
All Standard Parts, Kits and 
—_. Every Approved Cir- 





















_ ae Folly CGuaran- 
teed. Money-back Basis! 
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AN IDEAL XMAS GIFI 
Improves reception. Gives 
wonderful results. Not attached to, 
but merely placed under the telephone. 
Price One Dollar. Complete with insul- 
ated wire and simple instructions. At /“ 
Your Dealer or Mailed C.O.D. on 3 days’ 
approval. 













ANTENNAPHONE COMPANY 
0 West Street New York, N. Y. 


RADIO: ei AGENTS 
WANTED 
5 Tube Demonstrator FREE! 


Earn $25 to $100 a week, part or full time. Everyone 
a prespect. Complete line standard sets and accessories, 
$5 te $90. Write teday for illustrated catalog and ex- 
clusive selling plan for live dealers and sommunity 
agents. 20TH CENTURY RADIO CO., 1011 Coca Cola 
Bidg., Kansas City, Mo. 
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FREE Radio Catalog & Guide 
full of newest ideas, over 100 latest hook- 

ape. Saves you as much as half on a set, 
Shows standard radio parts, kits, sets at 
big savings. Be sure to get this’ thrifty 
book before you aay. Also please in- 
clude name of radio fan 


BARAWIK CO. 103 124 Be be a hy 











You Can Get 


Greater Reflex or Crystal 
Set Reception if you use 


the 
BROWNLIE 


Vernier Detector 
$2.00 at Your Dealer or Direct 
ROLAND BROWNLIE & CO. 

22 Saunders St. Medford, Mass. 
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(Continued from Page 74) 
place, he’ll kill himself—or die of 
heart break. He loves that job on that 
Moper, and that radio set.” 

“Old? All the more reason for get- 
ting rid of him,’”’ Mr. Marshall smiled. 
“The boat he worked on is getting too 
old, too; I’m going to junk her in a 
short time; we no longer need her, with 
railroad rates getting cheaper and 
cheaper. I should have scrapped her 
before now, and the radio operator sh« 
does not need along with her!” 

Without seeing Dan again, I caugh: 


the flyer that night for New York. 
-_ . 





* 


HRISTMAS Eve, Robert Mar- 
shall attended a hilarious party at 
a girl friend’s. With his girl, he went 
out on the porch to look at the sky, 
where black clouds were racing across 
the cold white moon before a fifty-mile 
gale. That same wind was playing 
havoc on the Lake, where it drove snow 
and sleet across the water and blinded 
the shipping worse than any fog could 
have done. “What a glorious night,” 
the girl exclaimed rapturously. “How 
powerful it is! Just think, if we could 
fly up there into that seething black- 
ness.” 
Five minutes later young Marshall 
was in his racer, headed for the hangar 


on the Lake, where he kept his plane. 


He was alone. At the last moment the 
girl refused to go with him. Sliding 
down the driveway at the wheel of the 
roaring car, he turned and shouted back 
to the awed group left behind on the 
porch that he’d call them by radio from 
the air when he got up, knowing that 
there was a receiving set in the house 
and that one of the boys could read 
code. Christmas Eve, Old Dan sat in 
his warm little radio cabin for the last 
time. Wearing the familiar 'phones, 
he stared at the glowing lights of the 
tubes, hardly able to realize that no 
more would they bring things out of the 
air to him. His two battered, thin suit- 
cases lay near the door. Dan was un- 
able to believe that he himself had 
packed them. Why should he pack 
suitcases? He had no place to go—. 
So these were the last few hours on the 
Moper! His gnarled, brown hands 
twisted the dials slowly. 200 to 800— 
back slowly to 200. On this last night 
he wanted to hear all that was in the 
air; he wanted to store away in his mem- 
ory all the familiar calls and tones, so 
that he might keep them in his heart 
forever. 

Suddenly Dan jumped. The whis- 
tling note of a C.W.—and a note that 
he had heard before, at that. When had 
he heard it? He thought of me and of 
my story about young Marshall’s new 
hydroplane, and his face became grim. 
Could the fool be flying on a night like 
this?—when the Lake was wrapped in 
the worst storm in twenty years? His 
keen ears, trained to note and remember 
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told him that it was 
son, up in the roaring 


particular notes, 
really Marshall’s 
storm. 

“AIR,” came the throaty whistle. 
“Had hard time getting up. Wonderful 
up here. Am heading over Lake 100 
mph. Will circle and pass over house 
at 1000 feet.” 

Dan wondered to whom the message 
was directed, not knowing that Robert 
Marshall was trying to reach his friends 
at the party. Robert himself had no 
idea that the icy wind had torn the 
words from his lips when he shouted 
back to the people on the porch, so that 
it was impossible for them to hear what 
he said. They were not listening for 
him, though they rather expected him 
to pass over the house. Dan wondered 
also at the extreme jerkiness of the boy’s 
fist, till he happened to think that the 
boy was sending with one hand and 
guiding a steeply bucking and heavy 
plane with the other and with his feet— 
then, in spite of his human dislike for 
the boy, he admired his nerve. The 
code started again, wavered, began once 
more—and became one long dash, like 
a wail, which cut off suddenly. Then 
came SOS, wildly, hurriedly—followed 
by silence. 

Dan leaped to his feet, sensing in- 
stantly what had happened. He saw 
a clumsy hydroplane flung by the wind 
and turned upside down to fall heavily 
into the icy water, while a game, white- 
faced boy tried to send a distress call 
even as the plane fell. The black water, 
driven by the fierce wind, was pitching 
with large waves that would break 
plane to pieces in short order. 

Beads of sweat stood on Dan’s brow. 
What could he do? Evidently no one 
else had heard the C.W. _ Instinctively 
he threw the master switch of the 
Moper’s transmitter, but without re- 
sult. There was no power; not with 
the boat tied to her moorings. He sat 
down again. Mr. Marshall’s son! Let 
the little snob drown! Why save him 
just because Mr. Marshall loved him? 
Had Mr. Marshall worried about sav- 
ing Dan’s job for him, merely because 
he loved it? 

Well, there’d be death this Christmas 
Eve, as there had been on a Christmas 
Eve years ago. Still—the time of Good 
Will to Men, wasn’t it? Oh, God! 
He rose and started for the door, but 
returned to his battered chair beside the 

Boil stove and began the fight over again. 
He asked himself what he could do? 
There was a speed-boat tied up at the 
next wharf, but how was he,.an old man, 
to start it and guide it out into the 
freezing hell that was Lake Michigan? 
lt was certain death. That would help 
nobody—making two deaths instead of 
one. There was no one else around to 
run the speed-boat, though. He rose 
again, sighed, and straightened. 

Then Dan galvanized into action. 
Hatless and without a coat, 








he threw 












matched 
at once. 
sand Ensembles will be sold in the next 
few months. 


Davin Radio Corp. 
Bewark, 3.7. 
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world-wide and insistent. 


where, complete, for $15.00. 


IVAN T. NEDLAND 
sawecen 


HILLSBORO, NW. DAK 


Apral,11, 1925 


I inetalled one of your super emplifiers and aust 
eay that this was the biggest improvement I have ever put ine 
redico,and there ie no question in ay mind but that thie is the 
only real way of amplifing se the tone is so far superior that 
there is no comparison between resistor and the different trane- 
former that I have tried, and I have tried several low ratio of 
the best makes as #e)) as push-pull, 


Awatting your sanua) eft 


~The Biggest 
=) Ga Improvement I 


Ever Put In A Radio” 


Amplify the Daven way. 
The Daven Super-Amplifier is a revelation to music lovers. 
Knock-down Amplifier Kit—$9.00. 
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Yours Truly. 





one 
Sb Hedland 


HE Daven Super-Amplifier is the last word 
in resistance coupled amplification, And 
resistance coupling is the only answer to the 
demand for QUALITY that has now become 
Absolutely without distortion. 
Sold by dealers every- 


For more volume without distortion we recommend the new Daven High MU Tubes. 


Know all about Resistance Coupled Amplification. 


Manual. At best Radio Dealers, 25c. 


Read the authority, the Resistor 


By mail 30¢c. 


DAVEN PRODUCTS ARE SOLD ONLY BY GOOD DEALERS 


‘The Sine of Merit” 


AVEN RADIO CORPORATION” 
Resistor Specialists 


Reg. U. 8. Pat. Of 
— 





NEWARK NEW JERSEY 


Resistor Manual 

The Handbook of Resistance Cou- 
pled Amplification at best radio deal- 
ers 25e. Direct by mail, postpaid 30c 


: 
. . 7 

s CLIP THIS COUPON A-ta-25 
4 DAVI N RADIO CORPORATION 

§ 158-160 Summit Street, Newark, New Jerse 

H Phe: se send me the following on Resistance Coupled Amplification: — 
. . 

: Check One [7] Resistor Manual. 30c. is enclosed 

: {_] Complete Catalogue (free) 

. 

’ 

' 

«s Name “see wee —s*+. 

. 

' 

§ Address 

4 For Dealers: Send your letterhead or card, or this coupon and we 
« will have our nearest distributor communicate with you, 








THE’ BIG 


LITTLE THINGS 


OF RADIO 








Premirr 


5 TUBE 


Before you decide on a radio of any kind at any price, 
see the new 


Premier 5 Tube Ensemble. 


panels of genuine black walnut 


price can do. It is today’s un- 


See your dealer 
Find out why hundred thou- 


radio value. 


Ask him. 


See your dealer. 


A complete 
Ensemble of genuine Premier parts (not a kit) already 
attached to 
Bakelite. 
anything any set at three or four times 


grained 
Selectivity! Distance! Superb reception! Does 







ARE YOU A SUBSCRIBER? 
Send $1.00 for a Trial Subscription 
to “RADIO” for 6 Months. 








FREE 3322 


beautiful copper etched onal 
‘anadian, and European’ stamps, 
a with the call letters of a sta- 
tion, FREE with Ideal 48-page 
Radio Stamp Album and Log. 
Also contains complete list of sta- 
tions both alphabetically and by 
call letters. As you hear new sta- 
tions, just put the proper stamps in 
your album. Album and stamps be- 
come a permanent and interesting 
record of the stations you receive. 
You and your children will enjoy 
| it. Complete album, 8”x11”, heavy 
| board covers, $1 plus postage. 















There is a genuine surprise waiting you. Just pay postman after album and stamps 
— ae arrive. © prepay postage if you prefer to pay 
PREMIER ELECTRIC CoO. with order. MONEY REFUNDED it net DE- >? 
IGHTED. Send a today— Pr t w 0. 
Dept. M-29, 3813 Ravenswood Avenue, Chicago, Illinois IDEAL CO., Dept "779, 366 Wrigiey ‘Wide. ‘Chicago 
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The B-T 


“Counterphase”’ 


low wave lengths. 


A B-T 


“Counterphase-Six” 


wiring most easy. 


Ask any expert. 
“Counterphase-Six” 


$165.00. 


Tuning.” 
sets or parts. 


532 S. CANAL STREET 





Five and six tube “Counterphase” 
system of color charts in nine-wire-colors, furnished with each kit, makes 





It’s What’s Behind the Panel 
That Tells the Tale 


is more than a beautiful cabinet,—more 
than a neat arrangement of parts,—it is a combination of the highest 
grade apparatus found in any manufactured receiver with an exclusive, 
patented B-T circuit that secures maximum efficiency on both high and 
Any expert will tell you the value of this feature. 


Three stages of radio frequency amplification gives distant loud 
speaker reception with an indoor aerial. 
tion easy,—more are unnecessary,—less would be unsafe. 


Two tuning dials make opera- 


insures distance, selectivity and quality 
consistently, because, behind the panel it’s right. 


“‘Counterphase’’ Kits 
if you prefer to build it yourself 


The B-T 


kits are also available. 


Color-diagrams and instruction sold separately, 75 cents. 

He'll tell you where B-T products stand. The 
in beautiful walnut cabinet, fully copper-lined and 
shielded, with B battery compartment and multiple plug connectors, is 


The latest, best circuits and the newest apparatus are discussed in “Better- 
The 8th edition, 80 pages, sent for 10 cents. 


Circulars free on either 


BREMER-IULLY MFG. CO. 


Cuicaco, ILLINoIs 























SEND $1.00 FOR A TRIAL SUBSCRIPTION TO “RADIO” FOR 6 MONTHS 
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RADIO from Factory to YOU 


Get our list price on Parts also 
Knocked Down 1 and 3 Tube Sets 
Compare List Price with others then 
Deduct 20 te 50 per Cent Your Price 
A.C. HAYDEN CO., Brockton, Mass. 
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Rosi 0 Dealets, 


If you are the type ANT dealer rE D/ 
after business, who isn’t content to wait 
for trade to come in, but who takes sets eut to 
demonstrate, ¢an talk and sell quality merchandise, 
and knows Radio values, we have a big proposition 
for you. Are you that dealer? 


50% Discount to Dealers 
We manufacture a complete line of high-grade re- 
ceivers and sell to dealers at 50% discount. We are 
distributors for more than 225 Nationally advertised 
lines. 


/ Write today for amazing offers, new 
/ 112-page catalog and regular monthly 
“7 catalogs quoting below - the - market 


7 CATALOG prices on latest merchandise — all 
/ FREE free. Everything in Radio for less. 
” EVERY American Radio Mfg. Co. 

P = 1416-18 McGee St., Kansas City, Mo. 


Dept. N 
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open the door, climbed to the wharf, and 
ran till he saw a taxicab. Gasping from 
his long run, he fell into it and asked 
chokingly for Marshall’s Departmen: 
Store. Arrived, he found the street 
doors locked. He kicked his way 


through the plate glass panels, felt the 


splintering stuff bite into his leg, dashed 
into an elevator and took a chance o: 
running it, so that he might more quick; 
reach the roof. The elevators were 
running, and by a miracle he reached 
the roof safely, though he had neve: 
touched the control of an elevator be- 
fore. He had to return to the top floor 
to get a chair with which to smash in 
the door of the broadcasting room, which 
was locked. He snapped on the electri 
light, and saw that the power was on; 
the set that I had built lay before him. 

Pausing just the fraction of a second 
as he remembered Mr. Marshall, he 
threw the switch and glanced at the 
tubes to see if they were burning—the 
faces of the meters were unfamiliar to 
him, except that of the antenna am 
meter. He knew that thousands of ama- 
teurs would be listening at that time of 
night—would be eager to tune in the un- 
usual sound of a voice over the air. To 
them he spoke. .‘“‘A hydroplane piloted 
by Robert Marshall of this city has just 
fallen into the Lake, between five and 
ten miles from shore, near here. Please 
do everything available to help. All 
boats out.” This was the broadcast 
which resulted in the great numbers of 
private and police power boats which 
turned out, all up and down the Lake 
shore. From the results, every amateur 
must have known ten people who owned 
fast launches,—and they were amateurs 
who called the police and fire depart- 
ments, too. 

Dan rushed down again to his taxi, 
wincing as the pain of his gashed leg bit 
in, and leaped to the ice-glazed running 
board. ‘There he clung, holding down 
the horn for free passage, while the 
driver raced his cab through the streets 
of Chicago to the dock at full speed. 
They stopped at the wharf where the 
slim white speed-boat was tied. 

“T can’t start it,” Dan gasped, shiver 
ing with the cold. 

“I work as a speed-boat mechanic 
every summer,” the young fellow driv- 
ing taxi volunteered. “Let me do it, 
boss.” 

Together they warmed up the frozen 
motor and broke through the yards ot 
ice which separated them from open 
water. Where the ice was thin the boat 
could cut its own way. They headed out 
into the Lake, describing great arcs that 
took them ever farther and farther 
from the shore, and fighting every inch 
of the way against winds bearing knite- 
edges of sleet, and against waves that 
the light racing boat had never been 
built to withstand. 

Just as the plane, with its floats leak- 
ing, was beginning to sink, they found. 
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ed had to be brought home in the bottom | Every Precise Instrument is a Laboratory Product 
- of the boat. The taxi driver lasted il  ——— —_— — ———— 
ines shore was reached; he was the driest 
"am and most heavily dressed of the three. 
the Christmas Day I had dinner at the 
hed hospital with the three of them. And— 
F oh, yes, Mr. Marshall was there too, and | 
ki annoyed us by blowing his nose tearfully | 
“ite every few minutes. He paid the bill for | PRECISE 


hed our dinner, which was brought in divi- 
sions by six different caterers. His son 
Robert explained that he had acted as he 
had because of being expelled from St. 
John’s for refusing to tell the name of a | 
room-mate who had cheated. He had | 
been angry with all the world, the day | 
he and Dan had their little encounter. 
He had gone up in the storm because he 
felt that if he were killed it would re- 
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expulsion from school. nat a kid! | V l Wy h D 
the & EVERAL years have gone by, now, | Olu Me . it Out 1S C O rt I On 
i and Marshall’s radiocast outfit is a | 


Supersize No. 480 
Audio Transformer 


Price, $7.50 


VET 
be- 


[oor 


1 in 
lich 
tric 


on; 








Mim, 
ond 



















































oom huge thing that would make my little OST radio receivers have ample volume, but few have volume 
ian set that I built look like an accident. without distortion. Turn your rheostat on to its full power 
» af Gone are the days of soup-strainer | and notice how the range of tone dwindles and the crescendo rasps 
a. modulation and canned music. A sal- | harshly on your ears. Be sure your drawing-room radio entertain- 
T aried man operates the set; I am in | ment gives pure tone quality. 
° charge of the Studio, if you please. f 
oted Down in the Radio Department, a The new Precise Supersize No. 480 Audio Transformer was designed 
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| Don't Blame 
the Set 








Hoyt A annoB 


Barrery 
VOLT MeTER 
Type 17, Mov 
ing Col 

A two-range 


WY o- your radio set begins 
| to act queerly and symp- 
| toms of hoarseness appear in your 
loud speaker, when distance dies and 
locals lose their accustomed appeal, 
don’t blame the set — first. The 
best car in the world won't run on 
flat tires. You probably have a tire 
gauge to tell you the air pressure in 
your tires. Hoyt meters in your 
radio set will prevent the flat tires of 
radio — discharged batteries, loose 
connections, and poor tubes. With- 
out meters, a radio set in trouble is 
anyone's guess. With meters, you 
can diagnose the trouble. Usuall, 
you can prevent it. Don’t blame the 
set —use Hoyt meters and place 
the blame where it belongs. 


Send for catalogue describing the entire 
line of Hoyt Radio Meters——an instru 
ment for every us 


Burton- Rogers Company 
26 Brighton Ave. Boston, Mass. 


National Distributors 





































= Perfect your entire instal 
=|' lation by insulating your 
= antenna - ground system. 
Your set is not responsible 
for energy lost thre « poorly insul- 
ated aerial. Use M & M Low-Loss 
Lead-in and Wall Insulators. 
Lead-in Insulators—4 in., 50c; 10 in., 
B0c; 20 in., $1.50. Wall Insulators— 
5 in., 60c. 

Dealers: If your jobber can not sup- 
ply you write us direct, giving us 
your jobber’s name. Send for catalog. 
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ULTRA-SELECTIVE 
CRYSTAL SET 
(Continued from Page 14) 
has no electrical connection with either 
set of plates, and the Remler condenser 
fills this requirement very nicely. That 

is the reason that it has been chosen. 

A baseboard is not needed if the set 
builder never intends to make more than 
a crystal set out of it. However, for 
one tube and more, a baseboard is needed 
and later trouble will be avoided if the 
binding post strip is mounted as shown. 


jack, it will ruin it as well as make the 
set very noisy. It is best to tin the ex- 
treme ends of the jack terminals, 
whether or not they are already tinned, 
using as little flux as possible, then tin 
the wire and use no flux whatever when 
joining the two. 

The operation of the crystal set is 
simple. To begin with put the antenna 
clip on about the second tap from the 
bottom, and turn the coupling coil so 
that the coupling isa maximum. Adjust 
the crystal until static or some noise is 
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Fig. 6. Panel Layout. 


A great deal of the efficiency of Cir- 
cuit No. “O” depends upon the choice 
of a good crystal detector. ‘The detec- 
tor shown in the picture is a Lincoln but 
as this detector may not be available 
everywhere, the builder may substitute 
any similar type. It is best to have a 
detector with a semi-permanent adjust- 
ment, which is at the same time easily 
accessible to change when needed. A 
“fixed” detector is not recommended. 
For the crystal, use a good piece of ga- 
lena, either mounted or unmounted, or 
an A-1 Crystal. 

The parts are wired up as per the 
diagram in Fig. 3. Use No. 14, round, 
bus bar and solder all joints. Spaghetti 
may be used where there is danger of 
two wires crossing and forming a short 
circuit in the set. Aside from insulating 
against short circuits, spaghetti neither 
adds to nor detracts from the efficiency 
of the set and can be very conveniently 
left out. The writer does not recom- 
mend rosin core solder unless the set 
builder is an expert mechanic. Quite 
frequently the rosin will stick two wires 
together and at the same time form a 
thin insulating film between them which 
will hinder the passage of the current 
and many hours can easily be wasted in 
looking for one of these rosin joints. It is 
best to use the solid wire solder and a 
good grade of non-acid soldering paste. 
Use a great deal of care in soldering to 
the jack terminals, because if the solder- 
ing paste runs into the insulation on the 


heard that indicates that a sensitive 
point has been found. ‘Then turn both 
dials until a station is tuned in. If 
there is interference with any other sta- 
tion, loosen the coupling, and, if neces- 
sary, drop the antenna clip to a lower 
tap. The position of the antenna tap is 
in no way an indication of the amount of 
energy being used in the set or of the 
strength of the signal that will be heard, 
and very frequently the strongest sig- 
nals will be received with the loosest 
antenna coupling. This crystal set is 
selective enough so that a large antenna 
can be used to get good signal strength. 

The results that may be expected will, 
of course, vary greatly with the locality, 
with the individual operator, and also 
with the care with which the set has 
been built. The writer is going to risk 
a laugh from the old timers by stating 
in plain print that this set will operate 
a sensitive loud speaker on nearby power- 
ful stations under good conditions. The 
loud speaker operation, of course, will 
not compare with that of the tube sets, 
but it will be loud enough to be heard 
distinctly all over a medium-sized room 
when everyone in the room keeps quiet. 
The set will not receive further than 
the local stations except under extra- 
ordinary conditions, under which it 
might be possible to get 300 or 400 miles 
on earphones. Earphones are recom- 
mended as standard equipment for this 
set, regardless of its capabilities of 
operating a loud speaker. 
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Fig. 7. Binding Post Strip. 
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PACIFIC CONVENTION 
(Continued from Page 39) 


6BUR, on the Heaviside Layer and Skip Dis- 
tance Theory by Dr. L. Hoyt Taylor, U. S. 
Naval Laboratories, Bellevue, D. C. The pa- 
per was illustrated by black-board diagrams 
in explanation of the theory, the paper be- 
ing the one given by Dr. Taylor at the 
last national convention in Chicago. 
Prof. Strem was next on the program, 
giving a lecture on picture and map or 


diagram transmission. This lecture was 
also highly interesting and educational, 
being made more so by an exhibit of the 
apparatus used in the experiments. Prof. 
Strem’s experiments do not follow those 
brought forward by the Jenkins method, 
as they were originated before Mr. Jen- 


kins’s idea was published. The lecture was 
illustrated by board diagrams of the cir- 
cuits used. The principle is based on the 
use of the potassium hydride cell for trans- 
mission, and an ordinary camera film for 
reception. It is interesting to note that prac- 
tically all of the apparatus used was made 
of various odds and ends that may be found 
in the average amateur’s station. Great 
credit is due Prof. Strem for his efforts, and 
the convention was highly favored by his 
kindness in giving the lecture. 

The crowning events of the convention, 
the speeches, lectures, and other activities, 
were brought to a glorious climax on the 


night of the 3rd, when two stunts were 
put on (and pulled off) and the banquet 
was held, being full of “pep” and enthu- 
siasm as such banquets usually are. Just 


before the banquet, the stunt sponsored by 
the Radio Club of Los Angeles was staged 
in the lobby of the hotel. It was in the 
form of a very dignified (?) initiation, 
and the “goat’’ was selected by “phoney” 
ballot. The name of the “order” was “The 
Royal Order for the Elimination of Cranial 
Vacuum,” and the unlucky individual tak- 
ing the initiation was first given a physi- 
cal examination and put through the “First 
Stage of Radio Frequency Amplification” 
with the “Battle of Electrons.” ‘The candi- 
date being too curious, did not bite on the 
next step of “Through the Ammeter,” so 
the spark coil was not used. The “Plate 
Voltage Test” was given next, with the 
aid of a “swatter” and a .38 caliber re- 
volver. The initiation was interrupted by 
the entrance of a Santa Ana motorcycle 
officer, who arrested the candidate for a 
traffic violation. The candidate being blind- 
folded, did not know that he was address 
ing an officer, and a few “wise cracks” 
were indiscreetly made. When the blind- 
fold was removed,—well, as we said before, 
“you should have been there!” After the 
“goat” was led out by the officer, an ex- 
planation was made. Motorcycle Ofhcer 
Janes, of the Santa Ana Police Department 
was introduced to the “gang.” He had 
kindly consented to assist in the stunt, which 
he did with huge success. He is an ardent 
“fan” and a friend of the Santa Ana “gang.” 

After an excellent dinner was disposed of 
by the method of eating, the San Francisco 


Radio Club presented an unusually fine 
stunt; a marionette show. An improvised 
stage was constructed in one corner of the 
banquet hall and entertainment was pro 
vided that was surely F. B. The marion- 
ettes were cleverly manipulated and _skill- 
fully handled, accompanied by harmonica 


music and well spoken roles. 


Later in the evening, Lieutenant Schnell 
said that he was coming back to southern 
California some day to live. Following this, 
he was presented by a trio of reminders of 
his cruise by Myron Hexter, 6CNL. These 
were a small battleship, a toy elephant and 
a South Sea island girl doll. WHexter ac- 
companied the presentation with an ap- 


(Continued on Page 82) 
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Weston Radio Panel Voltmeter. 
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the booklet: “Weston Radio  Instru- 
ments.” 
Pacific Coast Representatives: 
Western Electric Company, Seattle, Wash. 


Southard, San Francisco, Calif. 


A. A. Barbera, Los Angeles, Calif. 
682 Mission St., 


San Francisco, Calif 


Weston Electrical Instrument Corporation 
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Finest Tuning 


The mechanical superiority of the 
Fynur Vernier Control is making 
it the most talked of vernier dial 
on the market. 


You'll like it because it gives the 
utmost possible accuracy. No back- 
lash! No gears! No lost motion! 








dial for those who want the very best. 
is made by 
years. 


turers who 
ance and accuracy of their products. 


AUGUST GOERTZ & CO., 
270-286 Morris Ave. 





The Fynur Vernier Control is a quality 
It 
an old established concern, 
whose products have been noted for their 
perfect workmanship for over thirty 


We will gladly co-operate with manufac- 
want to improve the appear- 


If your dealer cannot supply you, write to us. 


INC. 
Newark, N. J 


The dual control permits of a 
quick, general setting as well as the 
infinitely fine vernier adjustment. 
It’s beautifully made—and so sim- 
ple in construction that a child 
could take it apart and reassemble 
it. Will fit any standard 14” shaft. 
If you want the utmost accuracy in 
reception equip your set with 
Fynur dials. 


Price, $3 .50 











TWO FOR THE PRICE OF ONE 


In order to introduce our weekly pub- 
lication, “RADIOCAST WEEKLY,” to 
readers of “RADIO,” we offer you a 
subscription to both magazines for the 
price of one. Simply send us $2.50, 
the regular subscription price for 
“RADIO,” and you get BOTH maga- 
zines for a full year--52 issues of 
“RADIOCAST WEEKLY” and 12 is- 


PACIFIC RADIO PUB. 


sues of “RADIO.” “RADIOCAST 
WEEKLY” is a 64-page magazine con- 
taining programs of local and DX sta- 
tions as well as reliable daily sched- 
ules and operating data. It is a very 
valuable publication. One copy will 
convince you. Subscribe now and save 
almost half. 


CO., Pacific Bldg., S..F. 
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Carol 


Far out over hill and valley 
—into the homes of rich and 
poor alike—come the waves 
that carry the glad tidings of 
the Savior’s birth. Little does 
it matter whether the set is 
of new mahogany and gold or 
of humble cardboard coils. 
Tonal beauty in the amplifier 
is the one indispensable need 
for the real joy of radio. Happy 
indeed is the owner of 
Rauland-Lyric! 


oe 


A New Gift 
for Every Radio Listener 


Two Rauland-Lyricsin this beautiful 
holiday box (fully sufficient for any 
radio set). See it at your dealer’s! 
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The patented DURHAM 
combination of sliding plun- 
ger and non-wear compound 
is your protection and guar- 
antee for accurate high re- 
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This Tate sistance control. 
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Clipped Dealers: Get This 
condenser 
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or Order from jobber now 


a specifying type, panel 
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DURHAM & CO. Inc. 


1930 Market St., Philadelphia 
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Get a 
Phonograph Unit 


FREE 


With only one subscription to 
“RADIO” for one year — $2.50. 
Unit is made by The Union 
Fabric Company. 


SUBSCRIBE NOW 
‘““RADIO”’ 


Pacific Building, San Francisco 
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(Continued from Page 81) 
propriate speech to which Schnell replied in 
kind. 

Bob Brown of the Modesto Radio Club 
made a formal announcement of the win- 
ning of the “Wouff-Hong” and said that 
6BUR was the one so distinguished. Ow- 
ing to an unavoidable delay in mail delivery, 
the trophy was not presented. It is made 
of the plates of vacuum tubes donated by 
amateurs of the division and is moulded 
into the shape of the “Wouff-Hong.” It is 
silver plated and is pleasing in appearance. 
The trophy is to be perpetual. Before the 
presentation, Bob told of the activities of 
the Modesto Club, which, from his descrip- 
tion, seems to be a very peppy organization. 

Following a heated discussion on the lo- 
cation for next year’s convention, it was 
finally decided to hold it in San Jose. The 
San Diego bunch were pulling for it strongly, 
but the arguments in favor of San Jose 
predominated. The San Diegans may get 
it for 1927. 

Mr. Babcock, in his introduction of Com- 
mander Hooper, stated that it was the first 
time in history that the entire battle fleet 
of the United States had been in western 
waters at the same time, and, that the 
fact of its cruising to the various ports of 
the world to which it went, presented a 
significant expression: that of “hands off” 
and as an assurance and tendency towards 
future peace. He said that “the United 
States will be so powerful in reserve (the re- 
serve forces) that future peace will be 
assured.” In a few well chosen words, Mr. 
Babcock spoke on allegiance and of his 
privilege and pride in donning the uniform 
of the navy, asserting that there are few 
honors as great. 

Commander Hooper made a speech that 
will long be remembered. Gracefully, yet 
forcefully given, it carried with it a com- 
prehensive idea of the importance of ama- 
teur radio and its relation to the navy. 
After Commander Hooper had finished, 
there was a thundering burst of applause 
and everyone rose to their feet in a demon- 
their appreciation. This was 
probably the first time in the history of the 
division that a convention has had a guest 
so distinguished. The speech follows, in 
part. 

“The radio amateur that shows such an 
interest in radio, shows that he is getting 
ahead, and I think that he will make good. 

“We have a tendency to be satisfied (com- 
mercially) as we are pretty well off. But 
in time to come, 200 to 300 years from now, 
we will have to compete with other na- 
tions. We will have to go out for trade. 
It is analogous to the feeling of safety when 
there is a policeman on the street corner. 
In this case, the navy is the policeman.” 
He indicated that the existence and presence 
of the navy was of great assurance in the 
preservation of future peace. 

“Radio is connected in two ways with 
the protection of our country: Diplomatic- 
ally in peace time, and for means of com- 
munication in case of war. There will 
not be such a chance for international mis- 
understanding in the future as time goes on, 
as communication by American amateurs 
with other amateurs in foreign countries is 
carried on. The radio man will have to be 
a diplomat.” 

Along preparedness lines, Commander 
Hooper said, “We had plenty of time to 
get ready during the last war, but we never 
did get ready. Among other reasons there 
were not enough radio operators. If it 
had not been for those amateurs who were 
ready, we would not have been able to do 
one-tenth of what we did do. The next war 
will probably have to go at the ‘drop of 
the hat.’” He said that preparedness of the 
individual radio operator must come through 
the League. He gave details of a plan for 
























































preparedness on the part of the amateur and 
in connection with the naval reserve, so that 
at a moment’s notice, every member would 
be ready. 

“The amateurs developed the high fre- 
quency work and brought it over to the 
navy on ‘a silver platter’ and said, ‘Here 
you are!’” Continuing he said, “We were 
skeptical on reliability, but you showed us. 
I call that a fine thing and the amateurs 
(the A.R.R.L.) have done a real job. I 
take this opportunity to thank you for all 
you have done. Thanks are due not only 
for development work, but for message 
handling for the officers and men of the 
fleet. The amateurs came right up on the 
map when they began doing that for the 
navy.” 

Commander Hooper said further, “The 
service is distinctly better off for the bene- 
fits received from having the short wave 
sets and ‘NRRL.’ The sets worked almost 
every nation, and worked every district 
almost every night. Progress has been made. 
We are all a part of the navy. Our in- 
terest makes it that way.” 

In conclusion, Commander Hooper said 
that the navy wanted to maintain the 
friendly relations already established with 
the amateurs. On this, he may be assured. 

The next and last day of the convention 
was given to an auto tour to KOK, KSE 
and 6CGW. The latter has a nifty panel in- 
stallation of his water-cooled ether buster. 
He also has a pair of engraved head- 
phones used by NRRL and given to him by 
Lieutenant Schnell. F. B., OM! Some of the 
boys went down to “Pedro” and took a 
squint at the U. S. S. “Seattle,” the former 
home of NRRL. They were given a cordial 
welcome and had a most interesting visit, 
as can be imagined. 

The Orange County Radio Association, 
host of the convention, is worthy of praise 
in carrying out the handling of the conven- 
tion. A convention is a big job, and this 
one was put on in an admirable manner. 
The convention committee was as follows: 
Ray A. Hancock, 6ALK, chairman; George 
D. Sackman, 6LA, program committee; 
Glen Litten, 6CGO, publicity committee; Dr. 
J. E. Waters, 6EC, entertainment; Keith 
Beisel, 6CHS, Housing. Thanks, OMs! See 
you at San Jose in 1926. 73! 





QUESTION EXPERIENCES 
(Continued from Page 34) 


heated by a coil of resistance wire con- 
nected to the 110 volt line. Using ther- 
mocouples now commercially available, 
such a device is almost hopelessly 
inefficient, and one designed to supply 
five A tubes would probably consume 
500 watts or more from the power line. 
There is a probability that a more eff- 
cient thermocouple element will event- 
ually be developed. 

Electrolytic or tungar bulb rectifiers 
are being used by several manufactur- 
ers, and a complete radio set will shortly 
be in use, where the entire 4, B and C 
battery voltages are supplied from a pair 
of relatively low powered rectifier tubes, 
the filaments of the tubes, which are 
of the dry cell variety, being operated 
in series, and with the plate and C po- 
tentials obtained through voltage drop 
in a series of resistances. 


The a. c. tube seems to be in a rather 
nebulous state, and only one type is now 
available for general use, so that the 

(Continued on Page 84) 
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EASTERN 
$1.50 for Your Old Radio Tubes Pickle Bottle 


Low Loss Coils Are Guaranteed for 


regardless make or condition, toward purchase of Pesfest Resale te Gee Mew. Mstent 
New, E 


each new standard $2.50 tube. Positively guaranteed. BEST L-C CIRCUIT 
We do not sell re-built or bootleg tubes. Agents Described in the October Issue 
wanted, SUPER-SERVICE LABORATORIES, Dept At FP sett engl 
a ee en EASTERN COIL CORPORATION 
22 Warren Street, Dept. R New York, N. Y. 
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There’s Economy 
and Satisfaction 
in these Valley units 


You will find both economy and satis- 
faction in the use of the Valley B- 
Eliminator and the Valley Battery 
Charger. 

Economy in the B-Eliminator because 
it stops forever the expense of buy- 
ing new B batteries. . . 

Economy in the charger because it 
recharges your own storage battery 
at home overnight at one-tenth the 
cost of service station charging. 
And satisfaction in both because, by 
using them, you need never miss a 
program on account of low or worn- 
out bat 








Tue Vactey B-Eviminator operates 
from ordinary light socket; provides 
a steady, noiseless flow of B current 
at a constant voltage all the time. 
With it, there can never be any de- 
crease of signals or frying noises due 
to low B batteries. Volume is main- 
tained. Reception is uniformly good. 
For receiving sets of from one to 
eight tubes. Costs less at the start 
than wet B batteries. Costs less in 
the long run than dry cells. Much 
more Sat- - 

isfactory 
than 
both. 


Tre Vauiey Battery Cuarcer is 
the only charger needed for all radio 
storage batteries. Its correct 6-am- 
pere charging rate makes overnight 
charging a possibility. ; 


The Valley Charger also functions 
on any lamp socket. It takes about 
a dime’s worth of current for an 
average charge. Quiet in operation 
Most radio dealers handle the Valley 
B-Eliminator and Valley Charger. 
Any one of them will be glad to 
show you these units and explain 
their advantages. 


Vatiey Ext votre: Sr Lous, v. A. 


Valley Electric 
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Loud Speaker 


Matchless Reproduction 
with the 


MOCKING BIRD UNIT 


and Your Phonograph 


For complete enjoyment of all that is best in radio, 
for purity of tone and plenty of volume on distant 
stations, be sure your set reproduces through a Mor- 
rison Unit—-a standard for four years. Attach the 
Mocking Bird Unit to the tone arm of your phono- 


graph (fits all popular makes) and you have the 
finest possible means of reproduc ing radio reception 
DEALERS 


Mocking Bird Cabinet — , care vour holi 
§30.00 day orders are ir 
early. Remember 
the rush for Mor- 
rison Loud Speak- 
rs will surpass all 
previous years. 
SET MFG’RS 
We are able to 


supply units m 





quantity orders at 
allractive prices 


Deliveries are assured with acceptance of order 


To own a Mocking Bird Cabinet is to possess the 
peer of all loud speakers. The Morrison Unit is in- 
stantly adjustable. You will be proud of your Mock 
ing Bird——not only its performance, but the artistry 
of its design and workmanship. 

If your dealer cannot supply you, send money order 
or check to factory If you prefer, we will ship 
C.0.D. Every Unit sold on money back guarantee 


Morrison Laboratories 


325 E. Jefferson Avenue Detroit, Mich. 











RADIOCAST 
WEEKLY 


Sixty-four Pages of Programs, 
Photos, Humor, Musical Re- 
views, Schedules, Tables, Edi- 
torials, Etc. 


ober Radiocast Weekly 
© Copy 433 Pacific Bldg., 
SAN FRANCISCO 








FAMOUS ‘COAST TO COAST’ MIRACO GUARANTEED 


RADIO<iv:::. PRICES of 


pat qvenvuinene gapert Mivncs Bad ios get 
— on loud coeauers 

ou' etnerfertn 9s — 4 ree times as 4 

Hany hear foreign countries. = edjot AG 
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tory =. ‘factory - tes! yr , 
—let testimony of users convince you. 


co get 
distance on 


COAST MIDWEST RADIO CORP'N 
‘oneer Builders of Sets 
4144 SE. Sth St., Cincinnati, Ohio 








Ww Products by the 
Ne Manufacturers of 

FIL~KO~PARTS 
NOLL “A” & “B”’ BATTERY ELIMINATOR 

KING COLE V RECEIVING SET 
W rite for descriptive folders 
Dept. R1225 

DX INSTRUMENT CO, Harrispurc, Pa. 
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(Continued Pn Page 83) 
present style of d. c. filament tubes ap- 
pears to be peste to popularity for 
some time to come. 

The hardest set of questions of all to 
answer are those in regard to interfer- 
ence being picked up from man-made 
static, and on this subject several books 
could be written. Most of the causes 
have already been treated at various 
times, and of the cures, the safest is to 
locate the trouble at its source, and 
either cure it yourself or put up such 
a howl of protest that the offending 
party cures the trouble in self defense. 

To the best of our knowledge, there is 
not a single device on the market which 
will absolutely eliminate static, power 
line hum or insulator leakage troubles, 
street car static, or any of the thousand 
and one noises that infest the antennas 
of all city radio fans and not a few 
rural ones. “Twisting your antenna into 
odd shapes and making other changes in 
your antenna system will not cure the 
trouble if it is coming into your set di- 
rectly from the power wiring in the wall 
back of the apparatus, and the various 
static or noise eliminating devices usually) 
cut down on the signals to the same de- 
gree that they mitigate the noise, so 
“what's the use?” 

Don’t be misled, either, by trick an- 
tennas which claim to do everything 
but eliminate your 4 battery, as they 
are really most ordinary in performance 
and extraordinarily expensive, consider- 
ing the market price of good antenna 
wire of recognized merit. If you have 
reason to suspect that your antenna is 
not as good as it might be, take a trip 
up on the roof with your soldering iron 
or blow torch, and thoroughly solder all 
joints in the wire, particularly the point 
where the leadin is connected to the main 
antenna. More signals have been lost 
in that particular point, due to corroded 
and dirty wire junctions, than in any 
other part of the radio circuit, and per 
haps when you act on the. suggestion, 
you will find that your little old set 
isn’t so bad, after all, even theugh your 
expectations were greater, and you had 
to call in the Question Man to hunt 
bugs for vou. 


In wiring up a composite radio set, a 
short piece of interior cable, such as is 
used in telephone work, makes a very 
fine system of conductors. Such cable 
ends can be obtained from the telephone 
company’s office for a reasonable sum, 
iN most cases, lengths which are too 
short for use for their work. 

When drilling or turning aluminum, 
it should be lubricated with kerosene 
(coal oil) to prevent tearing, 


ble. 


and trou- 


The rubber tubing such as is used for 
some forms of artificial flowers makes a 
good insulator for short bare leads, 


} 


where needed . 














Equip your set with 


AMSTELL 
Balki te 
Radio Power Units 
Balkite Battery Charger 
Balkite Trickle Charger 


Balkite “*B” 
Balkite “B” II 


the ideal radio 
power supply 


The Balkite Battery Charger 
for charging “A” batteries. The 
Balkite Trickle Charger for con- 
tinuous charging. Balkite “B” 
replaces “B” batteries—designed 
for sets of 6 tubes orless. Balkite 
“B” I[-forsets of 6 tubes or more. 


FANSTEEL PRODUCTS CoO., Inc. 
North Chicago, Illinois 


PACIFIC COAST DISTRIBUTORS: 
Seattle, A. S. Lindstrom Co., 95 Con- 
necticut St. San Francisco, A. S. Lind- 
strom Co., 274 Brannan St. Los Angeles, 
A. S. Lindstrom Co., 324 N. San Pedro 
St. Portland, A.S. Lindstrom Co., 146% 
N. 10th St. Sale Lake City, A. S. Lind- 
strom Co., 407 Dooly Bldg. Denver, Jack 
L. Hursch Co., 1641 Stout St. 


Balkite Pontos 


BALKITE BAT TERY CHARGER - BALKITE “B” 


BALKITE TRICKLE CHARGER - BALKITE “B” Il 


Ali Balkite Radio Power Uuite are Tested and Listed as 
Standard by the Underwriters’ Laboratories 
GS os 4 
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Get a 
Phonograph Unit 
FREE 


With only one subscription to 
“RADIO” for one year — $2.50. 
Unit is made by The Union 
Fabric Company. 


SUBSCRIBE NOW 
“RADIO” 


Pacific Building, San Francisco 
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Thee MURDOCK 


RECEIVER _ 


—the product o¢ experience— 
not experiment 


Murdock has been making radio appa- 
ratus since 1904—the year radio was 
born. You are safe in choosing a Mur- 


dock. 
Murdock 204 


Here’s a radio receiver that operates 
without antenna or ground and yet brings 
in distant stations with perfect clarity 
and smoothness, There’s a thrill in that! 
The exquisitely beautiful cabinet will 
delight your artistic sense. Ask your 
dealer to arrange for a demonstration. 


Murdock 201 


Turn the dials and note the smoothness 
and clearness of reproduction. Note also 
the ease with which stations are singled 
out. Choose this receiver and you will 
know what real radio satisfaction means. 








MURDOCK 204. 








Send for illustrated circulars giving 
detailed description of these sets. 


A WORD TO RADIO DEALERS: 
We have a mighty interesting proposition 
to offer. Write or wire 


WM. J. MURDOCK CO. 





MURDOCK 201. 

















chessanaceacates 


POWRPEPI!— 


A brand new device for eliminating the antenna. Simply place 
POWRPEP under your telephone and listen-in. The results are 
amazing. Order one of these novel devices today. They are selling 
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fast. 

ONLY 35 Cents--Postpaid 
Dealers and Jobbers’ Prices on Request 
ATLANTUS MFG. CO. 

74 Front Street Port Jervis, N. Y. 
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Do It Yourself 


—It’s Easy 


Manufacturers FLASH tubes 
during the process of building 
them. In doing so, they boil 
out the thorium with which 
the filament is impregnated 
and deposit it on the surface. 
This permits the filament to 
function at less heat and less 
A-battery consumption than 
when a tungsten filament 
alone is used —as with the 
old style tubes. 

As the tube is used in the 
set, the thorium coating gradu- 
ally dropsaway. FLASHING 
will boil out some more tho- 
rium to the surface of the fila- 
ment and bring the tube back 
as good as new. 


YOU CAN DO IT YOURSELF 


WITH A 


BURTON er CERS 
FLASHER 





Send for pamphlet “Save a Life™ 


Burton & Rogers Mfg. Co. 


755 Boylston Street, Boston, Mass. 

















NO MORE LOOSE CONNECTIONS 
X-L PUSH POSTS 
A binding post that really does excel, 
looks, action, service, and conven- 
fence. Push it down—insert wire— 
| cannot jar loose from vibration. No 
screwing or danger of shearing off 
wires. Furnished attractively plated 


ae rs) with soldering lug and necessary 
5 _ markings. Price, Each, l5c. 
3 X-L RADIO LABORATORIES 


2428 Lincoln Avenue 





Chicago 
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Na-ald DeLuxe Sockets are the 
ones with these 3 exclusive features— 
lowest loss, lowest capacity and posi- 
tive side-scraping contact. Send for 
booklet and laboratory test. Alden Mfg. 
Co., Dept. G10, Springfield, Mass. 


only 
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DAMPING 
(Continued from Page 30) 

In the transmission and reception of 
speech in radiotelephony it is not desir- 
able that the damping be very low. As 
has been pointed out before in these col- 
umns, faithful speech reproduction re- 
quires that a band of speech frequencies 
from 100 to 10,000 cycles be reproduced, 
since these are the extreme limits of 
speech frequencies. This means that the 
resonance curve of both the transmitter 
and the receiver must be sufficiently 
broadly tuned that the current effect in 
both is essentially uniform over a band 
of frequencies 10,000 cycles wide. If 
the resonance curve is sharper, then the 
higher speech frequencies will be dis- 
criminated against and speech will sound 
drummy and not be faithfully repro- 
duced. 

Thus suppose that the transmitter 
wavelength is 600 meters, corresponding 
to a frequency of 500,000 cycles per 
second, and assume that the resonance 


CURRENT 








The amplifier of the superheterodyne set 
is designed to amplify frequencies around 
this intermediate frequency exclusively, 
and it is for this reason that high ampli- 
fication and selectivity are secured. Now 
if sharply tuned air core transformers 
and filters were used in each step of the 
amplifier, very little other than the in- 
termediate frequency, 40,000 cycles, 
would be amplifiied, for the resonance 
curve of the amplifier would be so sharp 
that practically everything other than 
40,000 cycles would be cut off. How- 
ever, by the use of iron cored trans- 
formers for the amplifier sufficient 
damping and losses in the iron are in- 
troduced to broaden out the resonance 
curve of the intermediate frequency 
amplifier, so that its amplification ex- 
tends out far enough to include the high- 
est speech frequencies. 

The above illustrates the use of the 
idea of damping in electrical circuit de- 
sign. Consider now such important de- 
vices as the radiocasting microphone and 











curve is as shown in Fig. 11, correspond- the loud speaker. It was_ illustrated 
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FREQUENCY 


Fig. 11. Resonance Curve of Sharply 
Tuned Transmitter. 


ing to a very sharply tuned transmitter. 
The current is a maximum at the tuned 
frequency of 500,000 cycles, but begins 
to fall off exceedingly sharply at 497,000 
cycles and 503,000 cycles. Hence speech 
frequencies above 3000 cycles will be 
chopped off or not transmitted effec- 
tively. The transmitter has too low 
damping. If the damping were in- 
creased so that its resonance curve were 
broadened to appear as in Fig. 12 speech 
will be transmitted faithfully. For it 
will be seen that the current effect be- 
tween 500,000 cycles and 510,000 
cycles is very uniform, hence all fre- 
quencies up to 10,000 cycles will be 
uniformly transmitted. It is apparent, 
therefore that too small damping, or too 
sharply tuned transmitters, is to be 
avoided in radio telephone circuits. 
The same thing holds good for re- 
ceiving circuits. A receiver which is too 
sharply tuned will likewise discriminate 
against the higher frequencies of speech. 
The superheterodyne circuit is an inter- 
esting example of this. The incoming 
signal which is carried at radio frequen- 
cies is converted to an intermediate fre- 


quency of the order of 40,000 cycles. 
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FREQVENCY 
Fig. 12. Resonance Curve of More Broadly 
Tuned Transmitter. 


above how important for faithful trans- 
mission and reproduction of speech it is 
to have transmitting circuits and receiv- 
ing sets properly damped. The _ best 
transmitting and receiving sets are use- 
less unless the speech is initially faith- 
fully converted into electricity by the 
microphone. If the microphone distorts, 
the distortion is transmitted on through- 
out the whole system. 

All microphones in practical use are 
constructed so that some part of it vi- 
brates, and this vibrating member causes 
changes in the electrical circuit. Thus 
in the carbon microphone, a light metal 
diaphragm is the vibrating member. 
The sound impinges on it, the diaphragm 
moves or vibrates in unison with the 
impressed sound, it thereby compresses 
a mass of carbon granules or globules, 
thus altering the resistance of the circuit 
and causing a varying current, which is 
amplified. If speech is to be reproduced 
faithfully by the microphone the dia- 
phragm will have to respond equally 
when sounds of various frequencies are 
impressed on it. Now every body has a 
natural period of vibration of its own 
at which it vibrates most readily and 




















most strongly. If any particular object 
is struck it will give out a sound charac- 
teristic of this period, its resonance 
period. The diaphragm of a microphone 
likewise has a period of vibration of its 
own. Whenever it is actuated it will 
have a tendency to vibrate at this period. 
Also if it is actuated by a number of dif- 
ferent sounds, one of which corresponds 
to its natural period, it will naturally 
vibrate more strongly at this natural 
resonance period than at any other 
period. In other words its natural fre- 
quency will predominate and sounds will 
not be uniformly reproduced by the 
microphone diaphragm 

To reduce the distortion which is thus 
introduced by resonance of the dia- 
phragm, recourse is had to the idea of 
damping. If the motion of the dia- 
phragm of a microphone be _ plotted 
against voice frequency in the same way 
that a resonance curve is plotted for a 
tuned radio circuit, it is observed that 
the diaphragm of the average desk stand 
telephone microphone moves most at 
around the frequency of 800 cycles. 
This is obviously its resonance period. 
It responds but weakly at frequencies 
far removed from 800 cycles. Such a 
microphone, while suitable for ordinary 
telephone conversation, is obviously un- 
suitable for radiocasting. The 800 cycle 
sounds would be horribly exaggerated 
and the higher voice frequencies would 
be lost entirely. ‘The distortion due to 
the resonance, however, can be cured by 
damping the diaphragm, that is to say, 
by interposing enough resistance to its 
motion so that the resonance peak at 
800 cycles is flattened out. By increas- 
ing the friction against which the dia- 
phragm moves and introducing a resist- 
ance against which the diaphragm moves 
the motion of the diaphragm can be lim- 
ited and its resonance peak be reduced. 
Thus in the case of the radio microphone 
the diaphragm is limited in its motion 
on either side by a button of carbon 
granules, secondly it is rigidly clamped 
around the edge so that it cannot move 
so freely, and finally the motion of the 
diaphragm is damped by means of a stiff 
film of air which the diaphragm must 
move against. The microphone is so 
constructed that behind the diaphragm 
is a film of air about 1/1000th of an 
inch thick which opposes considerable 
resistance to the motion of the dia- 
phragm, and very effectively suppresses 
any resonance peaks which it may have. 
In this way by the proper use of damp- 
ing high quality microphones are con- 
structed. 

A similar problem presents itself in 
the design of loud speakers. ‘The aver- 
age loud speaker is essentially an ordi- 
nary telephone receiver coupled to a 
horn of some description. The tele- 
phone diaphragm itself has resonance 
periods of vibration which are very dif- 
ficult to eliminate entirely, and the horn 
has natural periods of its own. The re- 
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Smallest Uniform Frequency Condenser 
Easily Fits Into Present Sets 

ULL size illustration above shows Samson Condensers are but 24% 

diameter with plates fully extended—half to a third the size of others. 

You can easily increase the selectivity of your present receiving se having 

ordinary condensers, and do away with the crowding of station readings— 
where 85 out of 100 come in below 50 on dial—by using 


‘amson 
Condensers 


Samson Uniform Frequency Condensers are built to a tolerance of 1/1,000 inch, 
silver plated all over for high surface conductivity, and—in addition—have gold 
plated rotor and stator plates to prevent oxidization. 


These grounded rotor type instruments have losses lower than the average 
laboratory standards. This condenser, due to its design, does not have the 
defects caused by either solid metal or dielectric end plates. 500 mmf., $7.00; 


350 mmf., $6.75; 250 mmf., $6.50. 


“a SAMSON ELECTRIC COMPANY 


Manufacturers Since 1882 
Portland, Oregon; A. S. Lindstrom Ce., 


CANTON, MASS. 
407 Dooly Bldg., Salt Lake City, Utah; 


" 





Sales Representatives in Thirty Leading American Cities 


A. S. Lindstrom Co., 324 N. San Pedro St., 
Francisco, Calif.; A. S. 
95 Connecticut St., 
Globe Electric Co., 


Los Angeles, Calif.; 
Lindstrom Co., 146% N. Tenth St., 
Seattle, Washington; A. S. Lindstrom Co., 
1843 Wazee St., Denver, Colo. 
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The perfect Resistor for Resist- sc orter_t - DP. » fF Deroors : 
ance Coupled Amplification. Meg- Sixty “four age s ol | rograms, 
gits are noiseless in operation, Phot« Ss, I lum¢< iT, M usical Re- 

moisture-proof, and constant in . . rt we 
value. Send 10c¢ for booklet, *‘Re- views, Schedules, lables, Edi- 
sistance Coupled Amplification,” with 17 ite 
circuit diagrams. torials, | UC, 
COLE RADIO MFG. CORP. 

Bloomfield, N. J. ober Radiocast Weekly 


A. M. Murton Co., S. F. Agt., 
214 Chronicle Bidg 


CCopy 433 Pacific Bldg., 
SAN FRANCISCO 

















; 
) 
: 
vier 
% 
4 
: 
iL 
: 





Revolutionizing because of the appii- 
cation of new and fundamentally sound 
principles to the rectifier. 
B-eliminators or parts, specially designed 
for use with RAYTHEON tubes are 
made by these and other well-known 
manufacturers, and are now on sale at 
your dealer’ s: 
Acme Apparatus Co., Cambridge, Mass. 
All-American Radio Corp., Chicago, IIL. 
Dongan Electric Mfg. Co., Detroit, Mich. 
General Radio Co., Cambridge, Mass. 
lefferson Electric Mfg. Co., Chicago, III. 
Mayolian Radio Mfg. Co., New York, N. Y. 


Thordarson Electric Mfg. Co., Chicago, IIL 
Tobe Deutschmannr Co., Boston, Mass. 


RAYTHEON 


Long Life S 
No Filament 


RAYTHEON 
MANUFACTURING COQ. 


Cambridge, Massachusetts 


Economy 


Reserve Power 


Formerly 
AMERICAN APPLIANCE CO. 


- Potter 


BY-PASS 


CONDENSERS 


—Prevent “B”’ voltage fluctuation 
—Allow undistorted amplification 
—Make possible full bass tones 
—Improve reception with “B” 
Supply Units. 
Made in ft, },1,2,3 and 4 Microfarad sizes 
At Your Dealer’s 


POTTER MANUFACTURING COMPANY 
North Chicago, Illinois 














Do you know about the 


“SUPERUNIT” 


FAMILY? 


They are all tested assemblies 


which make possibie the con 
struction of various sets with no 
worry about the location of the 


parts. 


They are all equipped with cush- 
ion sockets and nickelled brack 


ets. 
They solve the problem for the 


folks who like to build their own 
set. 





4-Tube “‘Superunit’’ 


Type A for standard base, 
Type B for UV199, Type C 


for UX tubes. Add two $ 50 
stages of audio for 6 tube 
set 

*“Superunit - 6’ 


The same as the standard 
tube, but with two stages 


of Thordarson audio $ .00 
mounted and connected. 


Size 5x15 inches 





** Superunit,’’ Jr. 


4 tubes with low loss plug 
in coils, R. L., detector and $ 50 
two stages of Thordarson 


audio 


Any “SUPERUNIT” can be used 
with the S-C Capacity Element 
which we manufacture. 


Note: The S-C Capacity Element is 
specified by Mr. Arthur H. Lynch for the 


Radio Broadcast Aristocrat Receiver. 


Bulletins on request 


Hanscom Radio Devices 


Woonsocket, R. IL. U. S. A. 
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sult is that the loud speaker consists 
largely of a series of resonance peaks. 
Clamping the receiver diaphragm has 
some effect towards increasing the 
damping on its motion, and the addition 
of a horn imposes a load on the dia- 
phragm which likewise dampens its 
peaks. In the case of the horn the best 
way to eliminate the peaks is to construct 
the horn of material which vibrates the 
least, which is the reasun for getting 
away from metal horns and going to 
wood, papier mache, composition rubber 
horns. But at best the horn has peaks 
which are very difficult to get rid of. 
For this reason the horn type of loud 
speaker is probably doomed to go the 
way of the spark set. ‘The cone type of 
loud speaker seems to be its successor, 
and here the vibrating material is a paper 
cone driven by a light magnetic ar- 
mature. The magnetic armature driv- 
ing the paper cone has resonance periods 
of vibration of its own, but these can 
be damped out by loading with it with 
non-vibratory material like tape or rub- 
ber. Paper cones have been made with 
only one or two prominent natural per- 
iods of vibration which by proper de- 
sign might be shifted to a part of the 
audio frequency scale where they do least 
damage. 

As a final illustration of the use of 
the idea of damping in engineering 
design we may consider the design of 
radio studios. “The heavy drapes, car 
pets, and furniture are not put there 
purely for ornamental or decorative pur- 
poses, but play a very significant part in 
the correct performance of the studio. 
The speech and musical sounds which 
originate in the studio are intended for 
the microphone. Once these sounds 
have acted on the microphone and been 
transmitted to the amplifier they might 
best cease existing altogether. However 
in an ordinary room with bare walls and 
hard floor, the sounds, after acting on 
the microphone, will continue travelling 
until they strike walls, ceiling and floor. 
In fact they will do this even before 
reaching the microphone. When sound 
strikes a hard surface it is reflected. As 
a result the microphone will be acted 
upon by the direct sound from the 
source and numerous reflected sounds, 
giving rise to echoes, which reach the 
microphone at different times and the 
net result is a horrible jumbling of 
sounds. To avoid this it is necessary 
to design the studio so that any sounds 
reaching the walls, ceiling floor, in fact 
any part of the room, will be immedi- 
ately damped down to zero intensity at 
the surface which it happens to strike, 
so that the surface will not reflect the 
sound. It has been found by experience 
and research that certain types of ma- 
terials are extremely good absorbers of 
sounds, for example certain types of felt, 
monk’s cloth, in fact any soft materials 

(Continued on Page 90) 


































If someone wants to give you something for nothing 
hesitate. 

If someone wants to sell you something too cheap 
hesitate. 

If someone wants to sell you a radio tube—with an 

unlimited guarantee, and without means of identifi- 

cation—hesitate. 

SUPERTRON is reasonably guaranteed. Each tube 

serial numbered—identified by a guarantee certifi- 

cate, for your protection—for your satisfaction. 


BUY SAFE---BUY SUPERTRONS 








THE TUBE WITH A SENSIBLE a 


Avoid Cut Price Stores All Types 


Pacific tas Office i , $ 2 -O O 


Los ANGELES: PActFic STATES COMMERCIAL Co., 
3208 GLENDALE BLvp. 
Branch Offices in Principal Cities Thruout the United States 


SUPERTRON MFG. CO.,*Inc. 
Hoboken, New Jersey 
Export Department, 220 Broadway, New York 


SUPERTRON 


Canada, $2.75 








A SERIAL NUMBER GUARANTEE 
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Rosin Core 


Radio SOLDER © 


Approved by 
Radio Engineers 
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MARWOL 





Beautiful— 


In Appearance 
and Performancee 


Before you select any receiver --- see 
the MARWOL Line’ of five tube 
tuned radio frequency and six tubé 
radio coupled amplification receivers. 
It embodies 13 different models rang- 
ing from the five tube Jewel at $39.50 
to the Console Grand, illustrated 
above, at $130. 


In beauty of appearance, high quality 
and superior performance, the MAR 
WOL Line is unsurpassed---regard- 
less of price. 

Every MARWOL Reeeiver carries 
the iron-clad MARWOL guarantee 
And the trade is assured of prompt 
deliveries from our two big factori-s 
of a line that is solidly backed and one 
on which there is no summer dump 


ing. 


Manufactured and Guaranteed by 


Marwol Radio Corp. 
546-548 Broapway, New York Cir) 


Distributed to the trade by 


In California: In Oregon, Washington 
Manrswank Sates Co. C. E. Gar 
926 Insurance Exchange Bldg. 166 Lownsdale Street 
Los Angeles, Calif. Portland, Oregon 
In Idaho: 
R. T. Cane 


906 Sprague St. 
Spokane, Washington 
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FARN 


$50.to 
$250. 
| AWEEK 


Be a RADIO 
Expert 


Learn Quickly at Home 


Get into the great new Big-Pay Industry— 
Radio. If you're earning a penny less than 
$50 a week clip coupon now. SEND FOR 
AMAZING FREE BOOK. Be a Radio Expert 
and draw down big money for easiest and 
most fascinating work 

in the world. Positions 
everywhere. Every 
community needs its Radio 
Experts. Short hours. BIC 
PAY. Free book gives all 
the facts. GET IT NOW 
—CLIP COUPON. Master 
Radio Engineers will show 
you the way to qualify for 
the fine jobs waiting in Radio. You can do it 
quickly and easily at home. 






Thousands of Jobs Now Waiting 
Get a fine position like Fetzer did quick with 
N. R. IL. training behind him. Fetzer (picture 
above) is a successful, high 
class man—Chief Operator 
of WEMC, the “Radio 
Lighthouse." Thousands of 
openings await the trained 
man. 

Get This Free Book 
Send coupon now for 
FREE BOOK —*Rich 
Rewards in 
Radio.** 
Readfor 
yourself the 


























un equalled 
opportunities 
to cash in big as a 
Radio EXPERT -a trained man in the World's 
Fastest Moving Industry. 
You Get These 

These receiving sets, from simplest kind 
te thousand mile receiver, given to you 
without cost with your course. An UN- 
EQUALLED OFFER. Write quick. Clip 
coupon now for Special offer, including 
receiving sets without extra charge. 


NATIONAL RADIO INSTITUTE 
Dept. 10-0B Washington, D. C. 


MAIL COUPON 


NATIONAL RADIO INSTITUTE 
Dept. 10-OB, Washington, D. C. 
Without obligating me in any way, please 
send me your free book, ““Rich Rewards in 
Radio.”” Also complete information on your 
practical home-study Radio course, with all 
instruments and short time Special Offer. 


Name 


Address 








Town State 


| 
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Get the New 
MATCHED 


AERO COILS 


.-R.F. Kit 
Matched Coils 
$ 0 


~ 







For SELECTIVITY and DISTANCE 
Regardless of how good your set seems to be, you can 
make it many times more selective and much more 
powerful by replacing your T. R. F.transformers with 
Aero Coils. Get Aero Coils now — and tune through 
strong locals and bring in DX with tremendous loud 
speaker volume! 

95% AIR DIELECTRIC 
The secret of Aero Coils’ markedly superior perform- 
ance isits patented construction which makes possible 
the correct use of 95% air dielectric and dopeless, air- 
spaced windings with the consequent advantages of 
lower high frequency resistance and distributed 
capacity. 


AT YOUR DEALERS OR DIRECT 


T.R.F. Regenerative Kit ...$11.00 
3 Circuit Tuner.. . 8.00 
Wave Trap Coil.. ° 
Oscillator oe 


Write for the Aero Booklet 


AERO PRODUCTS, Inc. 


217 N. Desplaines Street, CHICAGO 














Attention, Radioists ! 


This Adv. is Worth $1.00 in Cash toYou 


RADIO WORLD, the first illustrated na- 
tional weekly, contains hook-ups, con- 
structional articles, many hints for radio- 
ists and latest developments in the art, 
science and entertainment of radio, sev- 
eral weeks earlier than the monthlies. 
Radio University Dept. takes care of 
queries sent by subscribers. 15c a copy; 
$6 a year (52 nos.); $3 six months; $1.50 
three months. 

HOW TO GET $1.00 FREE: RADIO 
WORLD is $2.00 for one-third of a year 
(17 nos.). Send this advertisement with 
$1.00 and we will send you RADIO 
WORLD for 4 months (17 issues). This 
offer is good until December 25, 1925. 
We also will make you a member of 
RADIO WORLD'S University Dept., and 
give you an identification number, show- 
ing you are entitled to service. Or send 
$5 for special sub. for 1 year (52 is- 
sues), including membership in RADIO 
WORLD’S Radio University. Don’t for- 
get! RADIO WORLD has weekly an- 
nouncements of prices on standard sets 
and parts, and tells you where to buy 
them, so you get radio goods at lowest 
market prices. Send this advertisement 


TODAY with $1.00 for 17 issues, and your 


University number will be sent you. 
RADIO WORLD 
145 W. 45th Street, New York City 


oe 
ARE YOU A SUBSCRIBER? 
Send for Trial Subscription .. 
$1.00 for Six Months 
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(Continued from Page 88) 
placed in a room will help absorb sound 
and so deaden or damp the room 
acoustically. For this reason the ceilings 
are generally covered with sound absorb- 
ing material, the floors with carpeting, 
and the walls heavily draped. 

It is, however, extremely important 
also that these materials absorb all sound 
frequencies to about the same extent. If 
the material absorbs only low frequencies 
then the higher sound frequencies will 
be reflected and we will still have trou- 
ble. Certain companies have therefore 
set themselves the task of making ma- 
terials which will have the same absorp- 
tion for all sound frequencies. 





STRAIGHT LINE 
CONDENSERS 

(Continued from Page 32) 
area A of opposition is formed. ‘This 
area varies with the position of the slid- 
ing plate. It can readily be seen that 
A=d*/2 where d is the distance which 
the sliding plate has moved. Here as 
elsewhere the capacity depends directly 
upon area 4; namely C = k d?. This 
is the simplest form of sliding plate con- 
denser. There are variations on the 
market but the basic principles are the 


same, namely a motion of rotation is 


A 


o/ 


Fig. 4. Sliding Plate Condenser. 


converted to one of translation and one 
square moves diagonally into the other. 
The diagonal feature is essential because 
if the plates are placed merely end to 
end we will not have a straight line 
condenser. Practical condensers con- 
sist, of course, not of single plates, but 
of a series of them. The principle re- 
mains the same. 

Having considered the types of 
straight line condensers we may now 
enumerate the advantages which they 
hold over the old circular type. First 
and foremost we have the advantage of 
an even distribution of wavelengths in- 
stead of a bunching together at the lower 
end of the condenser scale. This per- 
mits greater selectivity in this region as 
well as ease in manipulating the tuning 
process. Another advantage of the 
straight line condenser is this: It al- 
lows a much lower zero capacity. As is 
well known any circular plate condenser 
or any variable condenser for that mat- 
ter, when placed at zero degrees does 
not have a zero capacity for the reason 
that there remains a definite capacity 
due to the proximity of the edges of thé 
fixed and movable plates. Thus the real 
















equation of capacity for a circular plate 


condenser is C = C, + k&@ where C, 


is the irreducible zero capacity, & is some 
constant and @ is the setting angle. 

The value of C, for a straight line 
condenser can be made smaller because 
the shape of plates is such that at zero 
setting only a part of the opposing plate 
edges are near to one another. 

Recently manufacturers have pro- 
duced condensers giving straight line 
curves for frequency instead of wave- 
length settings. As frequency varies in- 
versely as the square root of capacity, 
whereas wavelength varies directly, it 
is evident that the plates should be of 
such a form that the intermeshed area 


will correspond to f = K/\/C. This 
is also a logarithmic spiral which can be 
calculated mathematically. The advan- 
tage of this type of condenser is that all 
stations from 545 to 1500 kilocycles ap- 
pear at 10 kilocycle intervals on the dial. 





A quite satisfactory insulating paper 
can be made by coating both sides of 
ordinary manila paper with shellac, and 
then drying in a warm room. 





Glass rods or tubes may be used as 
supports for inductance coils, and the 
like, when it is not desired to introduce 
metal into the radio frequency fields. 


When you are all out of solder, small 
joints can often be “‘soldered” by using 
tinfoil, with the usual fluxes. Care 
should be taken, however, to get enough 
foil melted down to complete the job, 
as Owing to its lack of thickness there 
usually is very little metal present. 

If the tips of a telephone cord break 
off, or are lost, a short piece of about 
No. 12 bare copper wire can be substi- 
tuted. Then if the tinsel ends are bound 
firmly to this with small copper wire, a 
quite satisfactory job will result. 





In an emergency, almost any kind of | 
insulation can be removed from a wire | 
by pounding the latter with a hammer, | 
after laying it on some hard, and pre- 
ferably metallic surface. 


Diameter 
i” Over All 


B. M. S. VERNI-JUSTER 


The new B. M. S. Verni-Juster gives razor-edge 
selectivity. Not just a dial with makeshift vernier 
attachment, but an accurate, well-made mechanism. 
Positive action—15:1 gearing. Insulated friction 
clutch eliminates body capacity—no tools $1 50 
whatever are required to attach it. ° 


Brooklyn Metal Stamping Corp. 


718-728 Atlantic Ave., Brooklyn, N. Y. 
Western Representative: 
F. L. Tomlinson & Co. 
443 Se. San Pedro St., Los Angeles, Calif. 
152 Security Bldg., Portland, Oregon. 



















e Sensation 
if t e Season 


i, uo MODEL 5-F-S 


New and Improved 
ESHMA 
URSTERDIBN 


MA POD LSU UII, 









A five-tube tuned radio frequency receiver, 
encased in as fine a heavy 5-ply solid gen- 
uine mahogany cabinet as ever graced any 
radio set. 


Slightly Higher 


Every part embodied is newly constructed 7 and 
oe 


resulting in greater efficiency and finer 
tone quality. The illustration shows our 
new straight line wave length, low loss 
condenser and vernier device, permitting 
the reception of stations over a wave 
length from 190 to 550 meters. 


For Sale By Authorized Freshman Dealers Only 


Chas. has. Freshman in (0,1n¢ Inc. 


FRESHMAN BUILDING 


240-248 West 40TH ST~NEW YORK.NY. 


CHICAGO OFFICE —— 327 S.LA SALLE ST. Vernier facture ctmel gers 


nats and seen tuning. 





“—. ARE YOU A SUBSCRIBER? = 
SEND $1.00 FOR A TRIAL SUBSCRIPTION TO “RADIO” FOR 6 MONTHS 














“The Elixir of **" Life” 


Just as the Heart is the most vital organ of the 
human body—the tube is the most vital part of the 
radio set. The SIMPLEX SUPER POWER TUBE 


Cimplex 5% 
performs its function in the radio set with the same mp 


A\SUPER 

POWER’ 
sensitivity, accuracy and regularity as a healthy heart — 
in the human body. 


REJUVENATE YOUR SET WITH THE SIMPLEX 
SUPER POWER TUBE, IT MEANS LONGER LIFE 
AND BETTER RECEPTION. 


GUARANTEE: Your dealer is authorized to exchange or return money for any defective 
S. S. P. Tube, within ten days. 
$2.00 


PRICE: Silvered Tube - : - 
i Blue Tube - . . - $2.50 
201A, 199, S. S. P. 


ASK YOUR DEALER FOR THE SIMPLEX 
-  cieaeaeaiean SUPER POWER TUBE 


TITANIA MANUFACTURING COMPANY, 105 West 40th St., New York 











Types: S. S. 
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You Can Make $100 
Weekly Selling Radio 






Demonstrate once 
mean sure sales! 


results 
Sell what 


everybody want radio at low 
price Coast to coast reception 
4 and 5 tube instruments. 


12 Selli 
Establish a business of your own. 
Start in spare time—evenings. 
Sales course in 12 lessons and 10 
radio service lessons teach you 
J. Matheson Bell, Pres. everything. 


3100 Men Are Now Doing It! 


Success with over 3,100 men proves merit of our 
proposition. $100 weekly not unusual—many Ozarka 
men make more in spare time! 

Write me personally—tell me 
Free Book! about yourself. I'll see that my 
64-page book, Ozarka plan No. 100, is sent you with- 
out cost, Please mention the name of your county. 
Mail the coupon! 


Gz, 





oe rg ! 
{ Gentlemen: ! 
: I am greatly interested in the FREE BOOK “The : 
i Ozarka Plan’’ whereby I can sell your radioinstruments. i 
ERE ie. Ee ee Ne ! 
t ! 
AEE ASE <a ON ee a City 
! 

| County State 1 











= This Map Is Up- is. Date When You 


Get It and Is Kept That Way 


+ monthly supplemental. 
=service, for the ne Season. 
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List stations by call letters, also by 
wave lengths, UNIQUE BROADCAST- 
ING SCHEDULE. LOG shows loca- 
tion; difference in time; power, meters 
and kilocycles; spaces to list dial set- 
tings, time heard, distance, signal 
strength, whether you use outdoor 
aerial or loop. 


At Your Dealers, or Sent Postpaid. 
Dealers and Jobbers, Write at Once. 


MULTIVIDER CO. 


ASKEW AND ST. JOHN 
KANSAS CITY, MO. 








Ratios 344 tro 1—5 to 1 
No set is better than its parts and no 
one part is more important than the 
Audio Transformer. That’s why you 


should insist upon Supertrans in your 


set--they are by test, the best trans- 
formers on the market. 


Distributed by 
L. W. Cleveland Co., Portland, Me. 
«. P. Denham, Seattle, Washington 
Waite Auto Supply Co., Providence, R. 1 
vray Sales Co., Philadelphia, Pa. 
Rice-Hitt Co., San Francisco, Calif. 
*. B, Darmstader, Chicago, Ill. 
Whiting Radio Co., Bridgeport, Conn. 
*aterson Radio Co., Paterson, N. J. 
suffalo Radiophone Co. Ine., Buffalo, N. Y. 
The Jack L. Hursch Co., Denver, Colo. 


FORD PADIO & MICA CORP 
111-113 Bleecker St., N, 
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The Famous Truly Portable 


TELMACO P-1 Receiver 
Four Tubes Do the Work of Seven 


| The peer of portables in size, weight, ease of tuning, 
selectivity, distance, e—~ workmanship and price. 

| Aerial, loud speaker a d batteries self contained. 
Complete with tubes 1 batteries, $125.00 
$141.50 Receiveronly . 


P-2 Kit Saves You Money! 


Onr offer of the Telmaco P-1 Receiver in kit form has 
| met with enthusiastic reception. This contains all 
| parts, as built by “=. including case, drilled and en- 
wes panel, and illustrated instructions. 00 

ete 
Baliterdeakees write us. Descriptive folder free. 


Radio Division: 
Telephone MaintenanceCo. 
20 So. Wells St. Dept. A Chicago, Ill. 




















| Rwality R Redio Exclusively tinh Established 1918 
RADIO LOG 
Books for Keep- 


10c ing Records. 


“RADIO,” San Francisco | 
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WATER COOLED 5 WATTER 


(Continued from Page 33) 

After thoroughly cleaning the brass of 
the tube about 4 in. from where it 
meets the glass bulb, slip the can on the 
tube and press it to as close a fit around 
the tube base as possible. Stuff rags into 
the can so as to hold the tube firmly 
an equal distance from the walls of the 
can. The tube must be in as far as 
possible, leaving only enough of the brass 
of the base inside the can to hold firm] 
and keep the solder from touching the 
glass, as this would crack the glass and 
if too far down on the base, the tube 
will not fit in the socket. 

Use plenty of flux and carefull 
solder the tube to the can. ‘This can 
be readily done in the usual manner with 
a small copper, care being taken to do a 
good job so there will be no leaks. The 
tube must be heated slowly until the 
glass is just too hot to touch but not 
hot enough to soften the cement in the 
tube base before soldering, otherwise 
the glass will crack from the heat of 
the soldering. 

When this is done and while the tube 
is still hot, stand it in an upright posi- 
tion and pour hot melted paraffin into 
the can to a depth of about 4% in. This 
is to fill the pores in the cement which 
holds the glass shell to the brass ‘base. 
If it is desired to use oil as a cooling 
agent this treatment must be done with 
thin orange shellac, applied while the 
tube is cold and dried by slight warming. 
The assembly may be clearly seen from 
the picture. 

When cool, fill the can with oil or 
water, as the case may be and the tube 
is ready for operation. 

It will be noted that when water is 
used the tube capacity is increased more 
than when oil is used, but this is offset 
when it is further noted that the tube 
will not get as hot as when water is used 
as is the case with oil. 

The note is steadied and heating trou 
bles are at an end with this arrangement. 
Slight overloading will not be noticed 
in the way of wobbly signals and over- 
heating, as is the trouble when tubes are 
worked in air. 

It is not necessary to empty the liquid 
out when leaving the set, except that the 
can will rust in spots unless an excep- 
tionally well “tinned” can is used. A 
jacket made of copper or brass or any 
non-rusting material, that can be well 
soldered, will greatly improve the whole 
job. 

The tube is kept warm during listen- 
ing periods, minimizing the customary 
heating-up “slide” and operates satisfac- 
torily on waves down to 3 meters. 





Rainwater, or melted snow will serve 
to refill evaporated storage cells, just as 
well as distilled water. Care should be 
taken, however, only to gather ‘such 
water in absolutely clean vessels. 





















CALLS HEARD 


(Continued from Page 42) 


By 60CSW, 2330 Hillhurst Ave., Hollywood, 
California 

laao, lajo; lazd, lbgw, libqi, lka, 1xg, 
lyb, 2agw, 2ahm, 2aof, 2brb, 2buy, 2cbeg, 
2cs, 2cxl, 2pf, 2xbb, 3cdk, 3cel, 311, 4ask, 
4do, 4fj, 4iv, 40a, 5apl, 5o0q, rg, 6ajl, 
6asr, 6boi, 6buc, 6tq, 6zac, 8agq, S8bkaq, 
8caz, 8cwk, S8djp, S8eo, 8g2z, 8jq, 8zm, 8&zz, 
§Yafx, 9Yakk, Yaoi, Yatq, Yayp, 9boh, Y9ben, 
S$bmx, 9boj, Ybsp, Ybvh, Y9bwb, Ybwx, 
Scpw, 9Icjw, YIclo, Ycwo, 9dkv, 9dmj, Jdmx, 
Yeae, 9ez, 9ph, 9pn, 9se, 9Yuq, Yvo. Canada: 
faa, 4bu, 5Bct, 5et, mix, mib, ch2ld, ch9tc, 
rafi, rbai, rbf3, rfa3. New Zealand: lao, 
lax, 2ac, 2ae, 2xa, 4ag, 4ak, 4al, 4ar. Aus- 
tralia: 2bb, 2be, 2jw, 2rj, 2yi, 3bd, 3bm, 
3bq. Japan: laa. 


(Gontinued on Page 94) 
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CLEARTRON 
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GUARANTEED / 
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Perfect workmanship and rigid adherence to 
the most careful inspection system ever adopted 
by any factory account for Cleartron quality. 
Perfect service or instant replacement guar- 
anteed 1t All Reliable Dealers 

Ware ror FREE Six-pace Foiver 
Hi-Constron Model C-T 101A, $3.00. 
The Original Hi-Mu Tube for Resistance 
Coupled Amplifiers. 


Cleartron Vacuum Tube Co. 


Executive Offices: 28 West 44th Street, New 
York City 

Factories: West New York, N. J., U. 8. A.; 
Birmingham, England. 


For BETTER RECEPTION 
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RADIO TUBES 
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22 l 2 Volt 
Un-acid. 
Ever- 
lasting. 
Recharge: 
able 
- ¥ 
Storage 
Battery 


i ea | o meth its 


oy Phe Tey 


4 
$2.95 WAWLFY STORACI 


Includes 
Chemical 208 2 Barrer” 





45 volts $5.25, 90 volts $10.00, 11244 volts $12.50, 
135 wolts $14.75, 157% volts $16.80. Truly the 
biggest buy today. Easily charged on any current, 
including 32 volt systems. Any special detector 
plate voltage had. Tested and approved by leading 
authorities such as Popular Radio laboratories. Over 
3 years sold on a non-red tape 30 day trial offer 
with complete refund if not thoroughly satisfied. 
Further guaranteed 2 years. Knock-down kits at 
great savings. Complete “‘Hawley” “B" battery 
charger $2.75. Sample cell 35c. Order direct—-send 
no money--simply pay the expressmar cost on de 
livery. Or write for my free literature, testimonials 
and guarantee Same Day shipments. 


B. HAWLEY SMITH 


316 Washington Avenue Danbury, Conn. 





The 
New Bracket 
Type 























They are built for results. 


1216 Hearst Bldg.. San Francisco 





“Where Millions of Good Radio Parts Come From” 


Attach This Loop 


— Right to Your Cabinet 


Solves the problem of using a loop in close quarters. It is designed 
with a special bracket to be mounted on the end of the radio cabinet. 
This does away with “that extra piece of apparatus.” At the same 
time, the aerial may be easily disconnected for moving about without 
unmounting the bracket. It can be turned a full 360° in a space no 
greater than the width of the average cabinet. 


The Signal Bracket Type Loop Aerial has all the advantages of the 
famous Signal Table Type Loop Aerial. Built of solid walnut with 


third tap for sets requiring them. See both types at your dealers. 


SIGNAL ELECTRIC MANUFACTURING CO. 


Dept. 3-L, Menominee, Mich. 





408 San Fernando Bldg., Los Angeles 











ARE YOU A SUBSCRIBER? 
Send for Trial Subscription 
$1.00 for Six Months 









Radio, the wonder of all ages, has 
grown with gigantic etrides Radio 
experts are needed to keep pace with t! 

growth. Thousand» of good-paying post 
tions are open to trained men Be a 
radio expert—earn big mon¢éy—trave!—get into the lime 
light. There's romance, power and fortune ahead for mer 
with vision now just as there was when Henry Ford got 
Gtarted on his auto. The ground-floor opportunity is ber« 


YOU EARN WHILE YOU LEARN 





Our home-study course In practical radio 850-8200 

















chn be mastered by you fn 3 months a week 
Become a radio engineer. Write for free — 
booklet, “Millions Untouched.” millions 
FREE — TWIN if you enroll now. Send Untouched 
SUPERDON letter or postal to — 
RADIO SET I. J, Mendels, ky 4 
® AMERICAN RADIO ENGINEERS, a 


Dept. 14 Hearst Bldg., Chicago; U. 8. A. 














Tell them that you saw it in RADIO 













MOLLIFORMER 
Cee, 3 B UNIT 


REPLACES 
gp 


BATTERIES 
SEND FOR complete deowiption of this 


powerful Unit that you 
ean build im an hour at most reasonable cost. Uses 
the current from the light socket—Excellent for 
Supers and all TRF Setse—Assures greater Clarity 
DX and Volume—Noiseless—No Tubes nor Acids— 
Utilizes full wave rectification. 
Guaranteed to Give Complete Satisfaction or 
Your Money Refunded 
Complete Kit — 
oO ete 1 
60 Cycle Unit $22 .50 
Complete Kit 
25 Cycle Unit ; 24 50 
Kits include Rectifiers. 
Parts sold separately if desired. 





DEALERS—Write for our proposition. 


C.E. JACOBS, Sole Mnfr. 


2808 N. Kedzie Avenue CHICAGO 






























































































After you have put time, 
money and labor into the 
building of your set, don’t 
jeopardize its efficiency 
with doubtful binding 


posts. 


Ask your dealer to show 
you why EBY Quality Posts 
are the choice of over 150 
radio manufacturers. 


6 types—25 different mark- 
ings—and the tops don’t 
come off! 


The H.H. Eby Mfg. Co. 
Philadelphia, Pa. 


Affording a plug and socket connection between the radio 


set and all outside connections, Jones Multi-Plug is as 
essential to the radio as a cord and socket to the electric 
iron. For safety and convenience, leading set manufac- 
turers have adopted this item as standard equipment. 
You, too, need a Multi-Plug for the set you are building 
or the set you now have. See your dealer or write direct 
for descriptive folder A. 


Howard B. Jones 


San Francisco 


Los Angeles 


JACK L. HURSCH, Denver, Colo. 






Type BM-For set building $4.00 
Type BP-Adaptable to any set $5.00 


Chicago, IIl. 


614 South Canal Street 


Western Representatives: 


A. 8. LINDSTROM COMPANY 


Portland Seattle Salt Lake City 








Ensign Engraveo 


















Kadios Most Beautiful Speaker 


Send for illustrated description, in colors, of 
the Green and Golden Polychrome Models. 


Ask Your Dealer to Show You a 
Town Crier. 


$17.50 List Price 
$18.50 West of the Rockies 


Representative: S. A. WINSOR 
1221 Venice Boulevard Los Angeles, Calif. 


GALE RADIO LABORATORIES 
2511 Irving Park Boulevard CHICAGO 


Tell them that you saw it in RADIO 





At 3 AFW LeRoy Johnson, 216 N. Irving 
St., Allentown, Pa. 


(4aah), (4aal), (4af), 4ale, 4cu, 4do, 4du, 


feg, 4fa, 4fj, 4fy, (4hu), (4hw), (4it), 
(4jr), (4mi), (40g), (40y), 4pk, 4rm, 
(4rz), 4sa, (4sc), 4tv, 4ua, (4ux), 4vs, 
(4wp), 4xe, 5aah, Babi, 5ac, 5bacl, 5ado, 
5agn, Sail, 5aj, 5akz, 5apq, 5apj, (5arb), 
5asd, b5atf, 5atk, 5atq, 5gq, Shy, 5he, 5jd, 
(5jf), 5lg, Snr, (5nt), 50q, 50x, 5pa, 5qk, 
(org), 5se, 5yd, (5zai), 6aak, 6adb, 6afg, 
6aij, 6ajl, (6ajr), 6aqp, 6awt, 6bis, 6bmw, 


6bsc, 6btl, 6buc, 6bur, (6bvo), 6bvs, 6cgw, 
6chl, (6clv), 6cls, 6enc, 6cta, 6cto, 6cva, 
6dab, 6dag, 6daj, 6dh, 6jp, 6js, 6nw,, 6rn, 
6sb, 6si, 6ts, 6vc, 6zac, Tabf, Tae, Taek, 
7df, (Tho), T7jf, Tlu, T7nt, Tsi, (9aaw), 
(9ach), (9adk), (9aea), (9afe), Yaga, 
(9ehy), 9aig, 9aim, (9ajm), (9aks), Yala, 
(9ami), (9ane), (9aog), Sape, (9rpy), 
(9aqf), (9aqu), (9asx), 9Yatg, Yatq, (9Yatt), 


9axb, (9ayb), (9bbj), (9bec), (9ben), 
(9bex), (9bdh), (9bha), 9bht, (9bmm), 
9bmx, (9bnd), (9bnk), (9bpf), 9bq, (9bqe), 
9bre, (9brk), 9brq, 9brx, (9bsc), (9buo), 
9bvp, 9bwf, (9bvp), (9byi), Ycaa, Y9cba, 
(9ecb), (9eco), (9edr), 9cedv, (9cej), Icqa, 
9ckh, (9cku), 9cjw, (9clx), 9cdm, Yerh, 
(9cvi), (9evn), (9evo), (9cur), (9cexg), 
9cxx, 9cym, 9cyq, 9czz, (9dat), 9dbf, 9Idceg, 
(9dde), 9ded, 9dfq, 9dge, 9dgo, (9dgw), 
9djx, (9dka), 9dkv, (9dld), (9dlj), (9dof), 
9dpr, 9dpx, 9dqu, (9drr), 9drv, 9drz, 9dte, 
(9dve), (9dvw), (9dwh), (9dxd), (9dwn), 
9dyz, 9dza, 9dzi, (9Yeak), (9eas), (9ecg), 
(9eex), (9eez), Yegen, (Yehy), Yeji, (Yejp), 
(9ejt), 9ek, (9ekx), (9eky), (9elb), (9fp), 
(9hp) (9ix), (9la), (9lz), (9mn), (9my), 
(9nk), (90a), 9pz, 9ph, (9ud), 9xn, 9za, 
9zn, (9zk), 9zt. Comm.: wqo, waqk, wiz, 
wan, wir, wap. Navy: nkf, npu, npn, nrrl, 
(nitz), (nve), (nwd), nfv, nerkl, nsf. 
Army: (dil), br7, fxl. New Zealand: 
zzxa, z4aa, z4ak, z2ac, zzae. Aus.: a2cm. 
Unknown: od5k qra? Canadian: (lac), 
(lak), (2ax), (2bg), (2be), (2jc), (2ci), 
(2bt), (3abg), (3ael), (3afz), (8co), (3fu), 
(32@1), (3ij), (8kq), (3mt), 8mv), (3ni), 
(3nj), (3pz), (oh), (5bm), Sct, 5ef, (9bj). 
Mex m-9a, m-laa, m-lg, m-lk Cuban: 
q-2mk 

Please report my fiver or 201A on 40 


and 80 meters. We qsl. 





SEQ, 902 S. Elizabeth St., Limo, Ohio 
6aaj, (6aak), (6abg), (6afg), 6afj, (6afy), 


(6ano), (6apw), 6apj, (6aqp, base (6asv), 
(6aum), 6aut, (6bau), (6bav), (6bep), 
(6bde), (6bek), (6bil), (6bjp), (6bijv), 


(6bqu), (6bsx), (6cev), 6buc, 6bvs, (6cfe), 
6eegw, (6che), (6chl), (6cig), (6cmq), 
(6cens), 6eqa, (6cesa), (6dai), (6dag), (6daj), 


(6daq), (6dat), (6dn), 6ji, (6kb), (6nx), 
(6sb), (6vr), 6zac, 6zh, (7au), (7eh), Tay, 
Tid, (7ij), (7it), (7lu), (7na), (7nx), (Toy), 


(7to), Tuj, Tuv, (9cld), (900), (9wo), NEDJ, 


NERK, NERK1, (NISP), (NISR), (NRRL), 
(NVE), NPG, NPM, NPU, NQG1, KFUH, 
VDM, (WAP), FTJ, FW. Canada: (Sef), 
(5¢o0), (5hp), 4gt, (4aa), (4bv). English: 
2nb, 2sz, 5dh. French: 8yor. Swedish 
SMZS. Holland: PCUU. India: De7, 
Chieg. Aust: 2ds, 2bb, 2bm, 3ad, 2yi, 3rd, 
3ef. N. Z.: 2xa, 4al, (4ak), 4ar. 8eq wkg 
on 40 and 80 meters appreciates reports. 


4 card for everybody. 


6CSW, 2330 Hillhurst Ave., Hollywood, Cal. 


laae, laao, laci, laff, lapu, lare, lawe, 
laxn, layg, lbap, lbgw, l1bqi, lbs, ich, 
ick, lcui, lekp, lhn, Int, lyb, 2acs, 2agt, 
2ahk, 2aky, 2bbx, 2blm, 2brb, 2bw, 2cns, 
2cvu, 2gb, 2g@k, 2hj, 2ku, 2kx, 2mm, 2nf, 
2zv, 3auv, 38av, 3bhv, 3ckj, 3ld, 3jw, 3py, 


3vx, 4aae, 4g@w, 4do, 4fv, 40a, 40k, 4rm, 4sa, 
isi, 4tx, 4we, 5aam, 5acq, 5acl, 5adz, 5aid, 
5Sakn, 5aqw, 5asz, 5atx, 5aua, dbe, 5ft, inw, 


6asr, 6buc, 6emh, 60a, 6tq, 8abm, Sade, 
Sagq, Saul, 8avo, S8bce, 8ben, S8bho, Sbiq, 
8bre, 8bvt, 8byv, 8caz, &ced, S8cjt, Secty, 
Sewf, S8eyf, 8dgep, Sdnf, Sdoe, Seg, S&hk, 
Sji, Srv, 8sa, 8zu, 82zz, 9Yads, 9aed, Yafe, 
9afp, 9aio, 9ajq, Yaki, 9aot, Yapm, Yapn, 
Shan, Sbbh, 9ben, 9bhi, 9bkk, 9bmd, 9bmx, 
9bnf, 9boj, 9bol, 9brg, Ybsi, B9bvh, Y9ecs, 
9cev, 9cej, Ycip, Yclo, Yco, Yeve, YIewo, 
§9dau, 9dbb, 9dec, 9dez, 9dgx, 9dka, 9dke, 
9dms, $9dmsz, 9dps, 9drd, 9dte, 9dtm, 9dud, 
9dxr, 9dz, Year, QYeel, 9eez, Yegn, Yeu, 
9eiz, 9gh, 9ii, 9ph, 9st, 9tj, 9to, 9waq, 9zk, 
§zt. Canada: lar, 3kp, 3xi, 4cr, 5ae, 5hp, 
9al. Australia: 2bb, 2be, 2bk, 2bm, 2ces, 
2tm, 2yh, 2yi, 3bd, 3ef. New Zealand: 
lao, lax, 2ac, 2ae, 2bl, 2xa, 3am, 4ac, 4ar, 
fas, ch2ld, g2nm, mib, rbal, kfuh, wap, 


napg, negl, nesm, nisp. 





Call letters 3ADH have been reassigned to 
Charles Younger, North Branch, N. J. The 
new QRA of 6CQG-6BGR is 533 Blvd. Way, 
Piedmont, Calif. A 50 watt set is being in- 
stalled on 40 meters, with 15 watt Master 
Oscillator. 











By 6EB, Lyndon F. Seefred, 343 So, Fre- 
mont Ave., Los Angeles, Calif. 
(20 meters) 
2xaf, 2bhn, 2xi, 5zai, 8dz, 9cip, 9rz, 9uq, 
9yav, npg, npm. 
(40 meters) 
leg, 1xu, 2cxl, 2ahm, 2by, 2xaf, 3cm, 4fl, 


4rm, 4km, 41], 4er, 4pz, (5jf), (5agu), 
6zac. Samoa: 6buc. Hawaii: 8dir, saly, 
8djp, 8bnh, 8xk, 8bqi, 8bpl, 8cnl, 8eq, 
Sayy, 8er. Canadian: 4bv; nisr, npu, npo, 
nisv, (wap), f8z. New Zealand: (2xa). 
Australia: 2tm. Java: ane (This station 
could be read 25 ft. from loudspeaker at 


6:00 a. m.). 
By S8CCQ, 311 Jerome Avenue, Williams- 
port, Penn, 

U. S. (4aae), (4aai), (4af), (4aj), 4bx, 
(4cu), (4ee), (4eg), 4er, 4fb, 4fl, 4ja, 43), 
4jn, (4jr), (43s), 4jv, (4kw), 411, 4mf, 40i, 
(4oy), 4pi, 4rl, (4rm), (4ry), 4rz, (48a), 
4sb, 4sh, 4si, (4tv), 4tx, (5aaq), 5acz, 5adz, 
(5agn), 5ahw, 5alz, 5amw, 5aph, 5arb, dary, 





daua, bauc, (Sac), (5c0), 5ew, (5gi), 5ek, 
(5¢q), 5he, 5in, 5jif, (5mq), (5ms), 5nj), 


(5nq), 50q, (5ph), 5qs, 5rg, 5uk, 5up, 5wa, 
5Bwy, (5yd), 6abg, 6agk, 6ake, 6ajj, 6amm, 
é6bas, 6beb, 6bev, 6bjd, 6bni, (6bnw), 6bmw, 
6cah, 6cak, 6cdy, 6cgo, 6cew, (6che), 6cto, 
6cers, 6css, 6esw, 6cuk, 6dad, 6dah, 6dal, 
6dam, 6ct, 6dh, 6ek, 6fz, 6hu, 6rw, 6sb, 6ve, 
6ak, (74f), 733, (Tle). Tak, (Taz), to, 
(claf), (clam), clar, (c2be), (c2cg), (c2fo), 
(c4bv), c4gt, (cS5ef), cigt, milaa, (miaf), 
mlax, mlb, (mlk), min, m9a, (ilaf), (ilay), 
ilat, (iler), ilg@n, ilnt, (g6rm), g2cc, f8ee, 
fSes, f&8ct, (f8tk), f8qq, f8yor, zlao, (z2ac), 
z2ae, z2xa, z4ar, z4al, a2bb, a2ds, a2ms, a2yi, 
a3bq, a3bz, a3sl, (bzlab), bzlad, rAH2, 
rCB8, (q2mk), d7ec. India: (DC7), DCB. 
German: 2ld. Special: rfb5, (br7), xal, nve, 
nisr, npu, sgce, fxl, wap, wnp. 
STATEMENT OF OWNERSHIP, MAN- 
AGEMENT, CIRCULATION, ETC. RE- 
QUIRED BY THE ACT OF CONGRESS 
OF AUGUST 24, 1912, 





“RADIO,” published monthly at 
Francisco, Calif., for October 1, 1925. 

State of California, County of San Fran- 
cisco, 8s. 

Before me, a Notary Public in and for 
the State and county aforesaid, personally 
appeared H. W. Dickow, who, having been 
duly sworn according to law, deposes and 
Says that he is the Business Manager of 
“RADIO,” and that the following is, to the 
best of his knowledge and belief, a true 
statement of the ownership, management, 
ete., of the aforesaid publication for the 
date shown in the above caption, required 
by the Act of August 24, 1912, embodied in 
section 443, Postal Laws and Regulations, 
printed on the reverse of this form, to- 
wit: 

1. That the names and addresses of the 
publisher, editor, managing editor, and 
business managers are: 

Publisher, Pacific Radio 
-acific Bldg., San Francisco; Editor, Ar- 
thur H. Halloran, Berkeley, Calif.; Man- 
aging Editor, None; Business Manager, 
H. W. Dickow, Pacific Bldg., San Fran- 
cisco. 

2. That the owner is: 

Pacific Radio Publishing Co., Pacific 
Bldg., San Francisco; Arthur H. Halloran, 
Berkeley, Calif.; 1, W. Dickow, Pacific 
Bldg., San Francisco; H. L. Halloran, Ber- 
keley, Calif. 

3. That the known bondholders, mortga- 


San 


Publishing Co., 


gees, and other security holders owning 
or holding 1 per cent or more of total 
amount of bonds, mortgages, or other 


securities are: None. 

4. That the two paragraphs next above, 
giving the names of the owners, stock- 
holders, and security holders, if any, con- 
tain not only the list of stockholders and 
security holders as they appear upon the 
books of the company but also, in cases 
where the stockholder or security holder 
appears upon the books of the company as 
trustee or in any other fiduciary relation, 
the name of the person or corporation for 
whom such trustee is acting, is given; 
also that the said two paragraphs contain 
statements embracing affiant’s full knowl- 
edge and belief as to the circumstances 
and conditions under which stockholders 
and security holders who do not appear 
upon the books of the company as trus- 
tees, hold stock and securities in a capac- 
ity other than that of a bona fide owner 
and this affiant has no reason to believe 
that any other person, association, or cor- 
poration has any interest direct or in- 
direct in the said stock, bonds, or other 
securities than as so stated by him. 

H, W. DICKOW, 
Business Manager. 

Sworn to and subscribed before me this 
29th day of September, 1925. 

(SEAL) J. D. BROWN, 
Notary Public in and for the City and 

County of San Francisco, State of Cali- 

fornia. My commission expires April 4. 

1926. 




















RADIOADS 


A Classified Advertising Section Read by Better Buyers 


The rate per word is eight cents net. Remittance must accompany all advertisements. 
Include name and address when counting words. 


ADS FOR THE JANUARY ISSUE MUST REACH US BY DECEMBER FIFTH 


zr 

















AGENTS: No competition selling spectacles, guaran- 
teed to satisfy, only $3.98. Pay daily. We deliver col- 
lect. Nearly everybody buys. $10.00-$25.00 daily easy. 
True-Fit Optical Co., CW, 113, 1528 W. Adams St., 
Chicago. 

ARC AND SPARK SYSTEMS.—Send for Descriptive 
Circular QRD. Interesting and instructive. Pacific Radio 
School, 433 Call Building, San Francisco. 


2650 MILES DISTANCE with one tube. Any novice 
understands our Simplified Instructions, including Panel 
Layout, picture diagrams, ete. Write for BIG FREE 
BOOKLET. VESCO RADIO CO., BOX 117-RC, OAK- 
LAND, CALIF. (TC) 


AGENTS—Signs for stores and offices. Entirely new. 
$50 week easily made. World Signs, 116 W. Washing- 
ton, Chicago. (TC) 


TESTED GALENA CRYSTALS 50c_ pound, bulk. 
Buskett, Metallurgist, Joplin, Mo. 


THE NEW square plate Ensign Variable Condensers. 
JUST OUT! Brass plates. Efficient on low waves. 
Get one of these condensers without cost in return for 
your subscription to ““RADIO”™ for only two years. Five 
dollars brings you the condenser and the magazine. Send 
your check now. There are only a few of these con- 
densers in our stock. “‘RADIO,”’ Pacific Building, San 
Francisco. 

THE LEFAXRADIO HANDBOOK, 7th Edition. In 
bound form. Contains a wealth of useful radio data. 
Very convenient size for carrying in your pocket. This 
$2.50 book is given to you free of cost if you subscribe 
to “RADIO” for one year. $2.50 covers the entire cost 
of this big offer. ‘“‘RADIO,” Pacific Building, San 
Francisco. 


PHONOGRAPH UNITS FREE. The new union Fabric 
Unit with soft rubber attachment. One subscription to 
“RADIO” for one year at $2.50 brings you the unit as 
a premium. Get one now. Only a few on hand. 
“RADIO,” Pacific Building, San Francisco. 


KEEP station records in THE RADIO LOG BOOK, a 


handy pamphlet for recording stations heard, dial set- 
tings and other data. The price is only 10 cents per 
copy. For sale by Pacific Radio Pub. Co., Pacifie Bldg., 


San Francisco. 


—SELL— 
IT! 


HY hold on to your used 





apparatus when you can 
sell it quickly---and at a very 
low cost--- by advertising in 
these columns? A ten-word ad 
costs eighty cents. There are 
lot read 
this magazine and they may 


a of radio fans who 


want just what you have to 


offer. Try an advertisement in 
the next issue. 


MAIL YOUR AD 
NOW 











Tell them that you saw it in RADIO 





Buskett, Metallurgist, Joplin, Mo. 


pound, 
50¢. 


Cc.) 


SUPERSENSITIVE GALENA CRYSTALS, 
$1.00, prepaid. ALKEMITE Allsensitive ., 
{ 


AGENTS WANTED TO ADVERTISE our goods and 
distribute free samples to consumers; 90c an hour; write 
for full particulars. AMERICAN PRODUCTS CO., 4199 
American Bldg., Avarath, Ohio. 


WANTED—More readers of “RADIO" to advertise 
their used equipment in these columns. RADIOADS 
bring quick and profitable sales. Turn your excess ap- 
paratus into profit. Some of our readers want just what 
you have to offer. Try the RADIOADS. You, too, will 
then be convinced that they PAY. Mail your copy now 
for the next issue. 


“RADIOCAST WEEKLY,” published by the publish- 
ers of “RADIO.” Gives you reliable and accurate daily 
schedules and programs of all the big Pacific Coast sta- 
tions. Also a number of feature articles every week. 
Send five cents for a trial copy. $1.00 brings the maga- 
zine to your home every week for 26 weeks. Once you 
read it, you will never be without it. ““RADIOCAST 
WEEKLY,” 433 Pacific Bldg., San Francisco. 


MEN wishing to enter dining, sleeping car service as 
conductors, porters, waiters, write 123 Railway Exchange, 
Kansas City. 


MAKE $100 WEEKLY in spare time. 
public wants—long distance radio sets. Two 
sales weekly pays $100 profit. No big investment, no 
canvassing. Sharpe of Colorado made $955 in one month. 
Representatives wanted at once. This plan is sweeping 
the country. Write today before your county is gone. 
OZARKA, INC., 126-E Austin Avenue, Chicago. 


Sell what the 
receiving 


FUNNY RADIO STORIES. Twelve of in the 
*“*RADIOBUSTER,” Volney CG. Mathison’s humorous 
thriller. 112 pages in bound form. Mathison knows how 
to write. You will enjoy his stories. Send $1.00 today 
for a copy of the “RADIOBUSTER,” or get it free 
with your subscription to “RADIO” for one year ($2.50). 


. 
em 


Pacific Radio Publishing Co., Pacific Building, San 
Francisco. 
YOUR RADIO QUESTIONS ANSWERED FREE.— 


Gerald M. Best, technical editor of ““RADIO,” will an- 
swer ten radio questions for you if you subscribe to 
“RADIO” for only one year at $2.50. Get this wonder- 
ful technical service, together with a good, practical 
radio magazine. “‘RADIO,” Pacific Bldg., San Francisco. 


AGENTS--90¢ an hour to advertise and distribute 
samples to consumer. Write quick for territory and par- 
ticulars. AMERICAN PRODUCTS CO., 4200 


American 
Bldg., Cincinnati, Ohio. 


MARCONI, 50-225 meter, receiver, new. Fine short 
wave set, $75.00; also a two-step amplifier, $7.50; both 
at fraction of original cost. C. Allen, Box 1504 Provi- 
dence, R. I 


SUPERSHORTHAND—Take down programs, lectures, 
markets, recipes, dictation. Complete book teaches you. 


Price, $1.00 prepaid. Nuhand Publishers, Metz, Indiana. 


BETTER EDISON ELEMENTS to build your B-bat- 
tery: 7} per pair. 45 volt battery (unassembled), 
$7.00 postpaid. Sample and particulars: 10¢. Henry 
Chapelle, Woodburn, Ore. 


/4c 


AN EDISON will solve your ““B’’ Battery troubles! 
Electrically welded, largest size Edison elements, .07)4 
per pair; % in. glass cells, .04 each; special dry electro- 
lyte, .40 Ib.; rubber stoppers, .02 each; rubber separa- 
tors, 4% cent. Sample cell and “‘dope sheet,’ 10 cents. 
Everything shipped POSTPAID. Quick service. Chas. 
Snively, 7UV, Woodburn, Ore. 











Star dardyn e 


The Standard Radio Corporation pre- 

sents two new Standardyne Receivers 

for the new season: 

MODEL B5 
\ smart looking receiver in a trim 
mahogany cabinet: Model B5 is ta 
mous for its ease ot operation, vol 
ume, clarity and selective tuning 
abilities. The Re-Acted Circuit, an 
exclusive Standardyne feature, as 


mo 
o> 


sures lack of annoying distortion. 
\ctual logging experience of thou 
sands of users has established Stan 
dardyne as a remarkable distance 
performer. 

MODEL BH—HI-BOY 
\n exquisitely beautiful Console of 
eraceful lines, finished in mahog 
any, walnut and burl walnut, with 
built-in loud speaker of rare tonal 
quality (including unit). 
The exclusive Biltmore Hotel, New 
York City, has installed Model BH Height 50 Inches Width 28 Inches 
in all of its guest suites. List Price $160.00 


5 TUBES Model BH 


Tuned Radio Frequency 
Standage yne 








\ 
\ 4 j 
al ME WORLD AT YOUR ma 
x > 


Registered U.S. 
Pat. Office 





Vanufactured by 


" é List Price $65.00 
Standard Radio Corp. ; 
Worcester, Mass. Model B7 


BEN W. FINK 


1123 Broadway, New York yl 
SoLte Worip’s Distriputor i 


ZOOK RADIO SALES CORP. 


835 South Olive St., Los Angeles 693 Mission St., San Francisco ‘ 
Exclusive Pacific Coast Distributors 

















96 Tell them that you saw it in RADIO 








rom the Listener's 
Doint of View « 


7 } a 
ft 







Natural 


General Radio transformers are true mir- 
rors of tone quality. They reproduce instru- 
mental and vocal music as pure, full, and 
natural as it enters the microphone at the 
studio of the broadcasting station. 

Due to the special design of the core and 
adjustment of the coil turns these transform- 
ers are capable of unusually high and even 
amplification of all tones common to speech 
and music. 


In spite of their recognized superiority 


Type 285 over other transformers they sell at a pop- 
Audio Amplifying ular price. 
Transformers Enjoy the programs of radio artists in un- 
6 00 2 anthe tee Gentwinne modified form—use a General Radio 6 to 1 
2 to 1 ratio for second stnge ratio transformer in the first stage and a 
2 to 1 ratio in the second. 
$ 6 each Ask to see them at your local dealers or 


write for our descriptive folder No. 285-C 
showing amplification curves and wiring 
diagrams. 


GENERAL RADIO COMPANY 
Cambridge, Mass. 























No matterwhat 
set you buy, be 
sure the dealer 
puts in genuine 
Radiotrons : 
UV-199 $2.50 
UX-199 $2.50 
UX-120 $2.50 
UV-201-A $2.50 
UX-201-A $2.50 
UV-200 $2.50 
J $2.50 
$2.50 
$2.50 
$2.50 
$6.50 
$9.00 


Rectrons: 


UX-213 $7.00 
UX-216-B $7.50 


AUX" or WX” 
tube 15 the same as 
the corresponding 
“UV” or “WD” 
tube, except in the 
design of the base 


~—" 
aa 


Radiotron 
UV-201-A, 
standard high- 
vacuum tube for 
storage battery 

sets 











Maps on this order too large to be entirely included in one exposure 
are filmed clockwise beginning in the upper left hand corner, left to 


right and top to bottom as many frames as required. The following 
diagrams illustrate the method. 
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